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Feedback to 0.001 in. on head and table position applied to planer-miller, see page 1 


¢ Getting the bugs out of 3-wire measurement, p86 
e Flat within "tenths"—by milling, p85 
e Jigs for precision furnace brazing, p97 











CONTOUR BORIZING... 


Adding Accuracy for Tape Control 





Three years of design and manufacturing experience and 
an outstanding background of performance records, on 
tape-controlled Model S Bore-Matics, have made two things 
clearly evident. 
First — accuracy and reliability of these contour Borizing 
machines have proved to be outstanding. Tolerances of 
+ .0001 are repeatedly obtained in routine production. 


Second — these results stem from a design and manufac- 
turing accuracy which produce a unique machine capable 
of utilizing the full potential of today’s most advanced 


numerical control systems. 


To obtain this accuracy in building the machine, unusual 
manufacturing and assembly procedures are required and 
exceptional quality control and inspection techniques are 
employed. Some of these are of particular interest. 


To prevent dimensional changes due to thermal effects 
during machine assembiy, all work is done under controlled 
temperature in an air-conditioncd room. To prevent strain 
and distortion, all screws on critical assemblies are tightened 
with torque wrenches to pre-determined design pressures. 


All elements of straightness, alignment and tracking are 
measured with an Auto-Collimator which compares the 
work-to a beam of light and reads to an accuracy of 0.1 
of a second of arc (one second of arc is equal to .000005 
per inch of length). All dimensional measurements are made 
with electronic indicators. 

Hardened steel ways are assembled and honed in place 
to a straightness of .000050 or less, in their full length. 
Table and cross slide are actuated, in increments as small 
as .000025, by high-precision pre-loaded anti-friction ball 
screws. Bearing diameters for these ball screw assemblies 
are bored and honed in place on the machine, to assure 
precise alignment with the ways. 


by R. W. Mason 


Chief Inspector 
The Heald Machine Company 


Tracking along each of the two axes is measured in two 
planes — horizontal and vertical— and must be accurate 
within .000025 in their full length of travel. 


Obviously control measures such as these are not con- 
ducive to mass-production methods or other cost-cutting 
expedients. However, the results are well worth the extra 
effort. These machines track and repeat to the full potential 
of the numerical control system, sustaining production 
required for today’s high precision contour boring and 
turning operations. 


Heald tape-controlied Model S Bore-Matic for boring and turning irreg- 
ularly-shaped work with a dimensional accuracy of + .0001 or better. 


It PAYS to come to Heald 


EALD 
THE [ MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
WORCESTER 6, MASSACHUSETTS 
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Electronic measuring devices 


with feedback on Gray 


planer-miller at Morgan & 


Construction Co. See page 125. 
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ing, and tapping. By Clarence Mathewson and Frederick A Janz, Minneapolis- 
Honeywell Co. 


Flat within tenths—by milling . . . 70 hours of hand scraping time is 
saved when beds for Jigmils are machined on new adjustable rail miller 


Getting the bugs out of 3-wire measurement . . . Here are ways to 
eliminate sources of error when the 3-wire method is applied to critical parts. By 
Robert T Parsons, The Van Keuren Co. 


Plastic coat reveals bearing cage stresses . . . Photoelastic stress 
studies are made by SKF by coating regular cages with plastic 


Small business investment companies ...A new source of money 
and management advice for small businesses 


Planer-scarfing of formed shapes . . . Cam-controlled tools do the job 
faster. By Kenneth H Schultz, Allis-Chalmers Mfg Co. 


Out-of-this-world tooling for space project ‘Saturn’ . . . Giant 
fixture is needed to weld bulkheads for the second stage of the Saturn space 
vehicle. By George DeGroat 


Computer controls scheduling and manufacturing ... . At Western 
Electric plant, production schedules are developed and automatic manufacturing 
line is controlled by computer 


Solution to EDM pump failure . . . Roughing cuts at high current are 
hard on gear pumps; here’s how a progressing cavity pump solved the problem. 


By William O Shaver, Mason, Shaver & Rhoades, Inc. 
Shotblasting cuts cleaning time 44% 


SPECIAL REPORT NO. 508 


Jig design for precision furnace brazing . . . How to lick the toughest 
problem in brazing: holding the parts in precise alignment. By Alexander Hanf- 


man, Western Electric Co 
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METALWORKING REPORT 


. what's new and significant in manufacturing techniques and materials— 


direct from our own staff and round-the-world news bureaus 


CUTTING ... Diamond wheels may be the best way to grind some tool steels, according 
to tests made at the Diamond Application Laboratory of GE and confirmed by some field 
results. Although 150 times as expensive as aluminum oxide, diamonds proved cheaper 
for most of the higher vanadium steels. tested because of faster stock removal and longer 
wheel life. Tests—with 100-grit vitrified wheel of GE man-made diamonds—show clear 
advantage for BR-3, Ottawa 60, and AISI grades T-15, M-4, D-7, and M-3. Borderline cases 
v cre D-2 and M-7. Aluminum oxide wheels were clearly less costly for T-9, T-6, and M-2. 


FORMING ... A 1%-in.-dia end mill has been formed in one shot on a Dynapak, reports 
the Advanced Products Department of General Dynamics. First, a 2-in.-dia billet (ap- 
proximately 3% in. long) of 18-4-1 tool steel is rammed through a die that reduces the 
diameter to 1% in.; then, it is forced into a die containing the spiral flute pattern of the 
cutter. The twisting extrusion action—which imparts desirable metal flow lines and re- 
duces grain size about 10 times—should boost tool life considerably. 


INSPECTION . .. New optical gage, which provides absolute measurements to tenths, has 
been developed by Bausch & Lomb and will be distributed exclusively by The DoAll Co. 
Priced at $875, the instrument is claimed accurate to 25 millionths. Design of the DR-25B, 
which has a precision-ruled scale and needs no gage blocks or master setups, keeps it 
accurate between 50 and 90 F without temperature adjustment over its 3-in. range. 


FINISHING .. . Gold plating more than 99.99% pure can be deposited by the Temperex 
HD process, according to Sel-Rex Corp, Nutley, NJ. With the process, hardness is substan- 
tially higher than that obtained with conventional cyanide solutions, and ductility is ex- 
tremely high. There is said to be no practical limit to thickness, and electroforms up to 
0.030 in. thick are readily produced by conventional procedures. 


METALLIZING .. . Porous metallized coatings are sealed with a phenol resin-base sealer 
in a technique developed by Wall Colmonoy Corp of Detroit. An 18-in.-dia. CI ram for a 
rubber extrusion press had been metallized with Type 420 stainless powder deposited by a 
Colmonoy Model D Spraywelder at Burd Machine & Tool Corp, Toledo. These coatings— 
which are inherently porous—permitted objectionable oil leakage around the ram. The 
remedy: Brush the sealer on the ram after metallizing; it penetrates the smallest pores, 
then dries and solidifies in air. The sealer withstands temperatures to 5000 F. 


FORMING ... Precision molding allows Ford to produce Falcon and Comet engine blocks 
with uniform wall thickness and reduced weight, because compensation for core shifting 
is not required. Preheated core boxes cure a new plastic binder in seconds, to provide 
precision cores; new high-pressure cylinders on molding machines will produce more ac- 
curate molds. Therefore, Ford’s 1962 engines will be lighter in weight. 
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ASSEMBLY ... An automatic “arm and hand” that picks up, transfers, and places small 
parts—at the command of its own electronic brain—is being sold for $2500 by the USI 
Robodyne Div, Silver Spring, Md. Known as the TranfeRobot 200, the device will be 
available on a rental basis and adapts to many production jobs with a change of acces- 
sory jaws, positioning heads, and feeders, plus a new program. 


WELDING ... “Booster shot” for gas flames is a superimposed low-amperage, high volt- 
age current that increases both temperature and specific enthalpy. A flame of natural gas 
and air boosted this way can melt tantalum at 5400 F. The new burner, called the 
Combex-ADL (after Combustion and Explosives Research Inc of Pittsburgh and Arthur 
D Little, Inc, of Boston) works with any commercial fuel—natural gas, fuel oil, powered 
coal, hydrogen—and a range of oxidizers from air or oxygen to fluorine. Electric power 
is 60-cycle current, up to 200 volts and up to 12 amps. 


SAFETY ... Tripled fire-fighting effectiveness over carbon dioxide is reported by Du 
Pont for a liquefied compressed-gas extinguisher it will market soon. In other compara- 
tive tests on Freon FE 1301 (bromotrifluoromethane CBrF3), which boils at -72 F, Du Pont 
reports an effectiveness twice that of bromochloromethane, 112 times dry type (sodium 
carbonate) extinguishers for Class B (flammable liquid) and Class C (electrical) fires. 


MATERIALS HANDLING ... Gentle air pressure conveys delicate resistor cores through a 
plastic tube to transfer them between the first four stations of an automated line. After 
capping, the resistors are handled on individual stainless-steel pallets which move on 
continuously-running belts. The pallets in this Western Electric Co computer-controlled 
line (see p94) carry the resistors to each machine operating position and receive them 
when the operation is finished. A rubber-tipped pushrod—syncronized by cams—picks the 
resistor from the pallet by vacuum and then returns it after the operation. To maintain an 
even flow of parts, programmers allow a five-minute “bank stock” between each machine. 


HEAT TREATING .. . Stress-corrosion cracking in 17-4PH stainless can be prevented by 
aging it at 1100 F instead of 900 F (the temperature that gives best balance of tensile 
strength and ductility). The higher temperature acts to reduce residual stresses, normally 
the cause of stress corrosion cracking, reports GE after laboratory and service testing. 


CLEANING . . . Premature failure of precision wear parts and bearing surfaces, gen- 
erally unexplained, has been traced to microscopic nonmetallic particles mechanically 
embedded or electrostically bonded to the surface. A multiple cleaning process—developed 
by research engineers at Electrolyzing Co, Chicago Heights, Ill—is claimed to remove all 
such particles. Company reports that these particles, which are not removed by conven- 
tional or ultrasonic cleaning, are deposited during finishing or by contaminated lubricants. 


Continued on next page 





Coming in AM/MM 


@ Pneumatic chip collection 


@ Winding plastic into shapes 
@ How to automate a chucker 
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METALWORKING REPORT... 


WELDING ... A new type resistance welder increases pipe production up to 60%, accord- 
ing to The Yoder Co, Cleveland. It’s based on a small, vapor-cooled, toroidal transformer 
hung on the end of electrode drive shaft. The one-piece secondary is also the protecting 
case around the transformer. Inside, an inert cooling fluid takes heat from primary and 
core to the case, cooled by same water that cools electrode wheels. Typical production: 
2-in.- dia tube, 0.075-in. wall, at 106 fpm. Conversion cost: 15% of new-tube-mill cost. 


CLEANING ... New 25,000-watt ultrasonic cleaner, installed near the Atlas assembly line 
at Convair-San Diego, has a fully-transistorized generator that gives an 80% size reduc- 
tion over conventional types. Said to be the most powerful of its kind ever built, the 
cleaner was made by Acoustica Associates Inc, Los Angeles. Two 500-gallon tanks—one 
for cleaning and the other for rinsing—are alternately activated by the generator, which 
eliminates tuning and automatically compensates for changes in load or liquid level. 


FORMING ... A 5%-ft high frustum of a cone, only 3 in. thick, has been successfully cast 
in a new Type A B aluminum alloy by U J B Foundry & Pattern Co, Long Beach, Calif. 
Naval Ordnance requested the thin structure—ranging in diameter from 4 ft at base to 2 ft 
at top—despite mounting bosses and stiffeners ranging up to 4 in. thick. The 311-lb cone, 
now being radiographed, was poured in a 12,000 CO, dry sand mold. 


FINISHING . .. Diamonds are ideal for burnishing almost all materials except titanium, 
General Electric concludes from recent experiments. Diamonds have a coefficient of fric- 
tion one order of magnitude lower than unlubricated metal-to-metal contacts, and they 
may be polished to a surface finish of less than one microinch. GE reports that fatigue 


strength of the work is greatly increased, and complete work hardening is achieved. 
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YOU'LL SEE A BIG IMPROVEMENT WHEN YOU 


Put NEW CINCINNATI 
FILMATIC UNIVERSAL GRINDERS 
In Your Shop 


Take a good look at the universal grinders in your shop. oN 

And take a sharp look, too, at the work they are produc- aa 

ing. Does the work reflect the age of the machine? Many 

universals in use today are fully depreciated and should 

be replaced now. Your first choice, of course, will be 

CINCINNATI. These fine machines have a high degree of 

built-in skill to supplement the operator’s natural ability. 

And, many setup feature-advantages, some of which are 

illustrated here, get the job done quicker. Just consider 

the time that can be saved because of the lathe standard 

spindle nose on the headstock .. . the internal grinding 

head hinged at the front of the wheelhead for maximum Bh ttn nol 
rigidity ... the wide angle swivel ranges for grinding ——— 
tapers, bevels and faces. 

Shops having the best name for quality and precision 
choose the finest universals; they choose CINCINNATIS. 
The next two pages show how Cincinnati performance 
supports your major objectives in precision toolroom 
grinding. Grinding Machine Division, The Cincinnati 


Milling Machine Co., Cincinnati 9, Ohio. Sitinltene ieesdahiie tient. 
stock speed selection 
(AC Drive) 














Gage-Line taper size adjustments in 
correcting unit increments of .000050” 








CINCINNATI 


GRINDING MACHINE DIVISION 


PRECISION GRINDING MACHINES: 


CENTERTYPE © CENTERLESS * MICRO-CENTRIC 
push-button dual rate 
ROLL © CHUCKING * PRODUCTION LINES automatic infeed 








NEW CINCINNATI 
FILMATIC UNIVERSAL GRINDERS 


GIVE YOUR SHOP THE PROGRESSIVE LOOK 


For external cylindrical grinding, internal head is instantly swiveled up and out of 
the way. The machine is a CINCINNATI 12” Hydraulic Universal Grinding Machine. 


BUILDERS OF PRECISION GRINDING MACHINES: CENTERTYPE * CENTERLESS © ROLL @ 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 





A machine shop is not a show window display, 
but customers do visit occasionally. What is their 
reaction to your equipment? Quite naturally, you 
want it to be favorable; for you want to keep cus- 
tomers. Universal grinders will surely get the criti- 
cal eye. For machines of this type, the best im- 
pression will be made by CINCINNATIs. Everyone 


dial the speed desired; that’s all there is to it. 
Power rapid positioning of the wheelhead, to 
facilitate setup of widely varying diameters. Avail- 
able for 12”, 14” and 18” Universals. 
Gage-Line attachment for quickly removing 
taper; an extra-equipment timesaver. 


knows that these fine machines produce the highest > Production equipment, such as ACRASIZE Air- 
Electric Gage Sizing, for 10” Universals. 


Put new CINCINNATI FILMATIC Universals in your 
shop, and you'll see a big improvement in customer 


quality work. And they give you extra value in 
versatility and dependability. 


» FILMATIC grinding wheel spindle bearings re- 


quire no adjustment for any job assigned to the 
machine. 


» Headstock spindle speeds infinitely variable. Just 


CINCINNATI 10” 
Hydraulic Universal 
Grinding Machine 


relations and in operating setups like those illus- 
trated below. To get more information, ask for 
catalogs or a visit by our nearest field representative. 


CINCINNATI 
12”, 14” and 18” 
Hydraulic 
Universal 
Grinding Machines 
Catalog No. G-736-1 


Catalog No. G-737 














production grinding with infeed grinding a hub 


Acrasize gaging 








grinding a shoulder, grinding a bevel 


wheel and drive interchanged 














HUCKING * MICRO-CENTRIC * PRODUCTION LINES 





GRINDING MACHINE DIVISION 





NOW...A Larger Capacity FELLOWS-PFAUTER 
High-Speed Hobbing Machine... The P 630 


You get all the advanced-design features of the production-proved P 400 
Fellows-Pfauter hobbing machine — plus extra work capacity 

— with the new Model P 630. Takes work up to a diameter of 25’. 
Maximum face width at 25” diameter is 16%”. Maximum diametral pitch 


in steel is 3. It’s fast, easy-to-handle ... and it’s built for high production. 


For example: Work area is readily accessible for setup and 
loading. Table retracts automatically from hob to facilitate work changes. 
Hob shifting is controlled by pushbutton. And built-in hydraulics 


assure smooth operation of tailstock and fixtures. 


Solid construction features include: rugged hob head and double wall 
construction column and bed, with heavy V-ways. Table is as 
large as maximum workpiece diameter, and index worm gear nearly 


as large as work table. Work column is of massive design. 


Reduce your production costs with this new Fellows-Pfauter. 


Get complete details now. 


NEW... Dictionary of Change-Gear Combinations 


Eliminate tedious calculations and trial-and-error methods for finding 
change gear combinations. Now, simply look them up like words 
in a dictionary in “Fellows-Pfauter Change Gear Tables’”’ by F. Becher 
and A. Koerner. This English edition contains combinations for more 
than 26,000 ratios carried to six decimal places from .100,000 to 1.000,000, 
with the greatest step approximately .0O005. Change gears in the range of 
18 to 80 teeth are mainly used. Examples of applications are given. Only $8.00. 
Get a copy now. Send your order to THE FELLOWS GEAR SHAPER COMPANY, 
78 River Street, Springfield, Vermont, U. S. A. 
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THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U. S. A. 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N 
5835 West North Avenue, Chicago 39 
THE 6214 West Manchester Ave., Los Angeles 45 


PRECISION 
LINE 


Gear Production Equipment 
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all NEW Landis Type R Universal will improve 
your grinding accuracy, speed setups 


condensed specifications New Landis 14” x 36” LR Universal Grinder 


machine size 
10” R 14” LR 


Max. work swing | 109%” 143%” 
Lengths between centers | 24” 36” - 48” 
Standard grinding wheel 12” x1"x5”| 14”x1'A2"x 5” 
Work speeds—rpm (variable) | 55 to 495 25 to 500 
Traverse speeds—in. per min.| 2 to 240 2 to 240 
Wheel drive motor—hp. 2 3 


























s 
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om 
Greater rigidity and balance of new swing type internal New hydraulic plunge feed available with turning hand- 
grinding fixture adds accuracy and convenience. wheel to show rate-and amount of feed. 
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Exclusive Landis Microsphere wheel spindle bearings sub- Improved machine alignment through better temperature 
merged in circulating and filtered oil. control. Hydraulic reservoir isolated from bed. 


LANDIS 


LANDIS TOOL COMPANY WAYNESBORO, PA. 
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KERNS INDUSTRIAL LUBRICANTS PROVE 
THEMSELVES AT NO COST TO YOU! 


Improved production, maximum machine efficiency, and lower maintenance costs are 
vital to increased profits. A lubricant . . . the best for your purpose . . . is available for 
an actual production test run without cost. Kerns United, under their Memo Billing 
Trial Basis, recommends and supplies a lubricant for testing in your own plant... no 
formal invoice will be rendered unless completely approved in production. 

Consult Kerns United now! Get the advantages of a product formulated to blend with 
your own operations. 

Manufacturers of Cutting, Grinding, Drawing, Forging, Phosphatizing, Cleaning, Rope, 
Twine, Wire Drawing and Spray Booth Compounds; Cling Oils, Rolling Oils, Rust 
Preventives and Specialized Greases. 

Write now for further information on any of these products—no obligation, of course, 


Add your 
company name 
to this list of 
great names 

in the metal-working 
world who use 
Kerns products 


Aerojet General 
American Motors Corp. 
American Steel & Wire 
Borg Warner Corp. 
Bridgeport Brass Co, 
Briggs & Stratton 
Buick 

J. 1. Case Co. 
Caterpillar Tractor 
Chase Brass & Copper 
Chevrolet 

Chrysler Corp. 

John Deere Co. 
Douglas Aircraft 

Dow Chemical 

Ford 

General Electric 
Harnischfeger 

Harvey Aluminum Inc, 
Hotpoint 

IHC 

Kaiser Industries 
Keystone Steel & Wire 
Lockheed Aircraft 
Maytag 

Minneapolis Honeywell 
North American Aviation 
Northwestern Steel & Wire 
Olin Mathieson Chemical 
Pittsburgh Plate Glass 
Pontiac 

Remington Rand 
Republic Steel 

Revere Copper & Brass 
Reynolds Metals 
Rheem Mfg. Co. 

Geo. D. Roper Corp. 
Schwayder Bros., Inc. 
SKF Industries Inc. 


U.S. Steel Corp. 

Western Electric 

Whirlpool Corp. 

Wyman Gordon 
Youngstown Sheet & Tube 


P World’s Largest Exclusive Manufacturer of Specialized Industrial Lubricants 
_& KERNS UNITED Corporation 
2659 East 95th Street « Chicago 17, Illinois 


Subsidiary: KERNS PACIFIC Corporation, 630 N. Batavia St., Orange, California 
Offices in Principal Cities throughout the U.S.A. 
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NEW Landis 6” x 18” surface grinder with hydraulic 
crossfeed and table traverse . . . features simple handwheel 


movement to change from hydraulic to manual operation 


brief specifications: 


Vertical capacity (under 7” wheel) 14” 
(under 12” wheel) F 


Grinding wheels 


Direct spindle drive motor 7” wheel—1 hp 
12” wheel—2 hp 


Power elevation of wheelhead available at extra cost 





At John N. Martin good tooling practice gets 
the most out of fast handling machines. IIlus- 
trated is a typical tooling setup for a pump 
part. Note the fully tooled hexagon turret, 
various combined operations, ingenious ar- 
rangement of cutters for recessing. Setting 
tools into the hex turret with preset stops is 
good turret lathe practice. 
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10-CUROFF xX 


9-FORM AaB 
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5-R. BORE J” 
6-FIN BORE J” 
7-FACE “O 


SPEC SELF- 
CENTERING 
TAPHOLDER 
LANDIS TAPPING HEAD 


REMOVABLE STOCK STOP 


1-ORILL “H 
RELIEVE TOOL ON 


WITHORAWAL 


(4 LIP & C BORE) 


2-FORM “Kk” /TURN C* 
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AT JOHN N. MARTIN, MANUFACTURER 


Tulsa, Oklahoma 


Preselecting 9 headstock speed changes 
on one job pushes up production 50% 


Warner & Swasey No. 5 Turret Lathes with Speed Preselectors get the most out of 
good tooling, increase pump part production 50% on speed of machine handling alone. 


‘The Speed Preselector lets the operator preselect the 
correct speed for each cut. As speeds are dialed, they 
are marked in sequence with numbered clips placed 
on top of the chart drum. Thereafter, a touch of the 
lever instantly shifts the machine to the next speed, 
even under cut. 


No. 5 operators at John N. Martin have 24 speeds to 
work with. But they don’t need an elephant’s memory, 
because speeds are preselected with the turn of a dial. 
And speeds are changed instantly with the touch of 
a single “command” lever. No memorizing of lever 
positions. No referring to tables. Time that would have 
been wasted on handling is put to work on cutting. 


In comparing the No. 5’s with other late model 
turret lathes in the shop, John N. Martin gives most of 
the credit for the 50% higher output of the No. 5’s to 
the Speed Preselector. Cross slide rapid traversing 
and “zoned” controls also help the operators sustain 
peak production. 


Operators like these fatigue-reducing features, and 
show it by putting more pieces on the floor. If you 
think our ram type turret lathes might be what you 
need, why not check with the Warner & Swasey Field 
Engineer for details? Warner & Swasey Company, 
Cleveland 3, Ohio. 


YOU CAN TURN IT BETTER, FASTER, 
FOR LESS...WITH A WARNER & SWASEY 





free analysis 
of your tape 
requirements 


exclusive Di-Matric 
controls provide 
infinite machin- 
ing cycles 


all drive screws in 
center of guideways 
for best accuracy, 
least wear 


repeatability 
within plus or 
minus .0001” 


point-to-point or 
continuous 
path positioning 


tape-revolved 
tables with infi- 
nite positions or 

radial feeding 


tape is read 
during positioning; 
no delays 


wide range of 
sizes, both table 
or floor type 


dial-in control 
of 2 axes, or 

tape control of 

2, 3, or 4 axes 


automatic power 
tool lock with 
hardened and 
ground taper 


simple switching 
from tape to 
pendant controls 


tape control of 
all speeds, feeds, 
depth, and 
clamping 


automatic 
tape controlled 
tool changers 

available 


heavy-duty, 
rigid 
structural design 


ICME CMRI MeNIARI(tmellioun 


Summarized here are the main reasons you should con- 
sider Cincinnati Gilbert’s numerically-controlled 4” and 
5” horizontal boring mills. We suggest a letter or pnone 
call for complete information—or, better yet, a visit to 
the plant to see an actual demonstration. The Cincinnati 
Gilbert Machine Tool Co., 3366 Beekman Street, phone 


GILBERT 
aes 

a ae ae 

Kirby 1-4815, Cincinnati 23, Ohio. 
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Post-mortems on lost orders can be profitable 
—if you act after the facts are known. 
The savings offered by recent developments 
in Gisholt Automatics may surprise you. 
New, faster setup methods up profits on 
smaller runs. Tracers cut tool costs and 
handle more complex work. Speed, capacity 
=e ; and horsepower is up... for maximum pro- 
ear oe = duction with carbides. 


MASTERLINE® NO. 12 Sasniieatite Chucking Lathe—hori- Act now. Find out how Gisholt Automatics 
ne y ; . va f 
zontal model shown . . . vertical model is also offered, can help you do it for less! 
in addition to a larger, No. 24 Lathe. 
As practical for small lots as large production runs. 


All three feature rugged construction, ease of control yoN 
and fast setup. Single- or multiple-pass JETracing ( )). 
(shown) can be part of the automatic cycle for lower - 
tool costs, even faster setup, minimum inspection and HP 


increased versatility of the basic machine. 
MACHINE COMPANY 


Call your Gisholt Representative or write for Catalog 1218. Madison 10. Wisconsin, U.S.A 


Turret Lathes * Automatic Lathes * Balancers * Superfinishers® * Threading Lathes * Factory-Rebuilt Machines with New-Machine Guarantee 
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Here’s how the Norton 
10 HQ HOBlique Universal Gear Hobber 


...cuts helical gears fast 


It took entirely new design and construction to 
establish two-way leadership for the Norton-G&E 10 
HQ HOBlique — asa truly universal gear hobber and 
as a greatly simplified machine. 

The HOBlique is universal not only because it pro- 
duces both helical and spur gears, but because it can 
produce them to meet two different requirements 
with commercial accuracy for immediate use, or ready 
for shaving when required for critical applications. 

The HOBlique is so simplified that it provides 
shorter, faster hob travel, cuts helical gears at spur 
gear rates, and is much easier to operate. The oblique 
feed eliminates the need for lead screw, feed change 
gears, lead change gears, differential mechanism, lead 


cam or guides. Feeds are hydraulically operated, in- 
finitely variable, easily preselected by simple dial con- 
trol. Hob speeds are infinitely variable by dial con- 
trol.* The angularly adjustable swivel head is easily 
and quickly set for any helix angle. Minimum hob 
cost results from distribution of cutting action over 
entire hob length. 

Capacities are: 10” maximum diameter, 5 DP 
maximum pitch rating, 6” face capacity, and 45 helix 
angle. 

Get more facts on how the NORTON-G&E 10 HQ 
HOBlique Gear Hobber can benefit your production. 
See your G&E Distributor, or write to NORTON Com- 
PANY, G&E Division, Worcester 6, Massachusetts. 


*Optional 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + Non-Slip Floors — BEHR-MANNING DIVISION: Coated Abrasives © Sharpening Stones + Pressure-Sensitive Tapes 
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...at Spur gear rates 


Sne e Agee 
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HOBlique highlights for faster, lo wer-cost gear hobbing | 


Duolineal Cycle Reduces Hobbing Time Rectacyclef Cuts Hob Travel To Minimum 





AN 
x.\ 


, A 











e We S 
HoB \ ¢ 


. 
Og 


7 
4 


Infeed plunge to correct depth. > Climb feeds at fast enter rate followed by oblique cut. 

















Hob returns rapidly to starting position. 





tAdditional ot extra cost. 


WNORTONF 


2 MACHINE TOOLS 


Making better products 
...to make your products better 





Withdrawal of hob and return to reloading position. 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — G & E DIVISION: Shapers + Gear Cutting Machines 
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to make your short runs 
practical and profitable 
buy the new cost cutting 


equipped with space-setter 
readout numerical control 


time saving: The Gray Space-Setter system readout provides a 
basic and infallible counting or measuring system. The zero offset 


™ feature establishes zero readout at any pre-determined reference 


point on the workpiece. Operator can read drawing dimensions 


on panel. 


greater accuracy: The Space-Setter system allows accuracies to 
within .001”. It is unaffected by line voltage. The precision con- 
struction of the Gray horizontal bar takes full advantage of the 


Space-Setter system. 


fast change-over: More effective machine too! productivity is 


possible through elimination of costly tooling, thus providing op- g- 


portunities to be found in previously unprofitable or complex work. 


profitable: To hold costs in line on short runs while maintaining 
the highest degree of accuracy, GRAY horizontal boring, drilling 
and milling machine is the greatest money maker in the field, 


proving that Quality doesn’t cost — it pays. 


The G. A. Gray Co / Cincinnati / Ohio 


The Job horizontal milling and boring machines 


machining ball mill 
planers 


made by C 

} i t anne . 
Brighton Corp., Cincinnati planer type milling machines 
CIRCLE 269 READER SERVICE CARD 
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Only Landis cuts, rolls, taps, 








rinds threads 





Cutting threads on double-end studs 
at Kilbourn Engineering Co., Mil- 
waukee, Wisconsin 


Rolling threads on jet engine 
mountings at Liston Grinding Co., 
Tonawanda, N. Y. 


Tapping threads in cylinder retainer 
caps at Cleveland Hydraulic Co., 
Bedford Heights, Ohio 


Grinding threads on worms at 
Bendix-Westinghouse, Elyria, Ohio 


LANDIS Machine COMPANY wv ivucssonc.. rennsvivanra 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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FAIR 
STREET... 


DE VLIEG MACHINE COMPANY 
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Of course, everyone who comes to Fair Street for the first time is 
a skeptic. At least partially so. But we especially like a good 
healthy skeptic; the man who finds it hard to swallow all he’s 
heard about the proficiency of our JIGMIL and the soundness of 
the DeVlieg Philosophy of Precision Machining. 


5 


DeVlieg Spiramatic JIGMIL precision bores and mills mining 
machine transmission housing from two sides on a 180° index. 


The JIGMIL is one of those things that you’ve got to see demon- 
strated to believe. Only by seeing it demonstrated will you know 
its complete range of capabilities. The accuracies that it routinely 
achieves. The ease with which it operates. How simple it is to 
program or control. How easy to maintain. How rugged and 
durable it is. If you’re a good healthy skeptic, why not visit Fair 
Street! As we’ve just said, we’d love to have you. After all, some 
of our biggest skeptics have become our best customers. 


WILL YOU BE THE NEXT TO VISIT FAIR STREET 


SOME OF OUR 
JIGMIL USERS 


AFC Industries, Inc. 

Air Reduction Co., Inc. 
Alliance Tool & Machine Co. 
Amco Incorporated 

Bendix Corp. 

Besly Welles Corp. 
Bethiehem Stee! Co. 

Burg Tool Mfg. Co. 

Buhr Machine Tool Co. 
Cessna Aircraft Co. 

Cross Company 
Farrel-Birmingham Co., Inc. 
Gardner-Denver Co. 
Gardner Machine Company 
Goulds Pumps, Inc. 
Harnischfeger Corp. 

Hill Machinery Co. 
Homogenette Inc. 

Hoover Tool & Die Co. 


Basic Principles in the 
DeVlieg Philosophy of 
Precision Machining 


e@ A Machine Tool Capable of Desired 
Accuracies 


@ Correct Tool Geometry 


e@ A Method of Tool Preparation and 
Maintenance 


Only DeVlieg Delivers the Complete 
Package! 


Hyster Co. 

Ideal Tool & Mfg. Co. 

Lake Erie Machinery Corp. 
Leesona Corp. 

Marion Power Shovel Co. 

Mason, Shaver & Rhoades Inc. 
Midwest Machine & Mfg. Co. 
National Electrical Welding Machines Co. 
National Mine Service Co. 

New Deal Tool & Machine Co. 
Paramount Boring & Machine Co. 
Paul Machine Tool & Die Works 
Quality Tool and Die Co. 

R & B Tool Company 

Rochester Products Div., GMC 
Saginaw Steering Gear Div., GMC 
Snyder Corp. 

Standard Tool Co. 

Vard Div., Royal industries Inc. 
Vogt, Henry Machine Co. 


Devlieg 


SPIRAMATIC 
JIGMILS® 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 


FAIR STREET - ROYAL OAK, MICHIGAN 
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Greater Accuracy Quicker Set-Up 
Longer Life - LessScrap Lower Cost 


You start off right when 
you order your Automatics 
equipped with HARDINGE 
Style “S” Sure-Grip Master 
Collets and HARDINGE g 
Style “B’ Master Feedj 
Fingers. Replaceable padsj 
save up to 80% and per-" 
formance is proved by 
years of use in thousands of 
screw machine departments. 

For better performance 
at lower cost, standardize on 
HARDINGE Master Collets 
and Master Feed Fingers. 

Style "'S” 


Th Poly Master Collet With No Work Pressure 
On The Screw 


AVAILABLE 
FROM STOCK 


for 


ACME-GRIDLEY 
CLEVELAND 
CONE 
GREENLEE 
Style "B” GRIDLEY 
Pads Cannot Work Loose NATIONAL ACME 
hg rma hone 7 NEW BRITAIN 
) | WARNER & SWASEY 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 


- 


Immediate stock devilery from Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadelphia, Seattle, Portland, 
Minneapolis, Ockland, St. Louis, Springfield, N. J., and Toronto. 
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BENDIX SYSTEMS 
EXPERIENCE 
AT WORK 


Bendix SYSTEM-ENGINEERED Numerical Controls 
log 450,000 hours —with less than 5% downtime 


The — number of hours logged by machines 


opera by Bendix® numerical control systems is just 
one index of leadership in the new era of metalworking. 
Even more significant is the downtime record. Reports 
from 30 users show that downtime ranged from 1% to 
10%, with an average of slightly less than 5%. Persua- 
sive figures on the practicability of Bendix numerical 
control systems. 


Bendix training and service contribute markedly to 
maximum machine utilization. Immediately prior to 
delivery of the machine tool, Bendix trains user person- 
nel who will supervise, operate, and maintain the 
equipment. When the machine tool is installed, Bendix 
field men aid in the initial set-up. To assure quality 
service, Bendix maintains a competent field organiza- 


BENDIX PROVIDES 


JUSTIFICATION STUDIES ® 


DISTEMS 


SYSTEM ENGINEERING ® 


tion in branch offices throughout the country. 

Bendix works closely with machine tool builders. And 
our numerical controls are system engineered to specific 
applications. Case histories prove that Bendix controlled 
systems cut production costs, reduce lead time, increase 
machine tool efficiency, and make parts of consistently 
high accuracy. 

When you consider numerical controls—feasibility, 
installation, operation—call on Bendix. Investigate our 
complete line of control systems, both contouring and 
positioning. Let us explain our proved design techniques, 
including modular construction, transistorized plug-in 
circuitry, linear and rotary feedback devices, and high 
So servo devices. Find out how Bendix can 

elp you make new profits in metalworking. Write today. 


EXPERIENCE 


TRAINING AND SERVICE 


Industrial Controls Section 


21820 Wyoming Ave., Detroit 37, Michigan 
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Top: this 20-hp Ingersoll-Rand ES air 
compressor has served the G. E. Pren- 
tice Manufacturing Company for 12 
yeors with no part replacements. 
Bottom: new 25-hp ESH compressor, 
added for increased capacity. 


IN I-R COMPRESSORS, 
TIME TELLS 
THE DIFFERENCE 


12 years as full-load compressor... 


43,560 HOURS 


with no parts replaced! 


In 1947, the G.E. Prentice Manufacturing 
Company of Kensington, Conn., installed an 
Ingersoll-Rand ES compressor to supply the air 
power for production of metal stampings. Since 
then, the compressor has been on duty through 
every shift, and has totalled more than 43,560 
hours with no part replacements on valves, 
cylinder, or running gear! 

The Channel Valves were inspected twice a 
year and cleaned when necessary, but no parts 
were replaced. The cylinder bore and rings are 
still in perfect condition. 

Recently, a new Ingersoll-Rand ESH com- 
pressor was added to take care of increased 
capacity demand. The ESH is the successor 
to the ES, and offers many new extra-value 
features, such as full-floating aluminum bear- 
ings which never need adjustment, sealed frame 


which keeps out dirt (the major cause of wear), 
complete filtered pressure lubrication, and self- 
adjusting metallic packing. And of course, 
Ingersoll-Rand’s famous air-cushioned Channel 
Valves with reversible seat plates. 
Ingersoll-Rand offers the most complete line 
of compressors, in reciprocating, centrifugal, 
axial-flow, rotary and thermal types. There are 
units from % to 25,000 hp, for pressures from 
one micron to 125,000 psi. Your I-R man can 
give valuable help with 
your compression needs 
— call him today. 


Ingersoll-Rand 
11 Broadway, New York 4, N.Y. 
124-A-1 


The World’s Most Comprehensive Compressor Experience 
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how to improve your 
milling methods with 
SUNDSTRAND “ENGINEERED PRODUCTION” 


The design of a machine can be a production handi- apply the most economical machine design to suit 
cap if it can’t be adapted to the production meth- this method. In some cases, standard Rigidmils 
od. With Sundstrand ‘Engineered Production,” suit the job at hand. In others, Rigidmils of unit 
method design comes first, machine design second. construction are rearranged and modified to suit 
Rather than try to fit existing machine designs the method. Where neither of these are applicable, 
into milling methods, our engineers first determine our engineers design entirely special machines for 
the most economical milling method. They then the job. Here are specific examples of each. 


ad 


= ‘ This standard Sundstrand Rigidmil with ele 
1 Standard Rigidmils electronic tracer is used to slab mill the sSUNDST,Ad) 
with fixtures and tooling surfaces of many sizes of key and spring 2 he 
. bars. A combination magnetic and clamp- 
to suit your work type fixture holds two parts with fast ad- 
justment for varying sizes. Templates are 
mounted on the front of the table for rapid 
changing. A selector switch converts the 
machine from tracing to straight milling 
using pre-set dogs for automatic cycles. 


se 


Rigidmils with 
special heads This C Model Sundstrand Rigidmil em- 
P ploys one right-hand head and one left- 
and tooling hand head on a single column to simul- 
taneously straddle mill both sides of all 
four lugs on steering knuckles. Easily 
loaded fixtures are located at each end of 
the table. Through use of a standard two- 
way automatic table cycle, loading time 
is free. Production is approximately 65 
pieces per hour at 80% efficiency. 


J Entirely special This special machine face mills the area 
machines of blend between the air foil and blade 
root on various sizes and types of turbine 
blades. The part is held in a fixture 
mounted on a rotating cam which estab-~ 
lishes the radius and tangent to the blade. 
A sine bar follower moves the part in and 
out to form the root contour angle. A com- 
pletely automatic cycle is controlled by 
preset switches and dogs. 


BELVIDERE, ILLINOIS gus No. —_— 
request. it~ 
Division of SUNDSTRAND CORPORATION pin ana og 


* SUNDSTRAND MACHINE TOOL seers you metsts are 
: improve your methods are 
SUNDSTRAN ! described in Sundstrand 
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Pressure blasting with Norton 
ARROW-BLAST abrasive will save 
money every step of the way on most 
of your metal cleaning jobs — be- 
cause of the high cutting efficiency 
and longer life of ARROW-BLAST grain. 
Composed of fused alumina grains 
that are tough, hard and sharp, 
ARROW-BLAST abrasive has high re- 
sistance to breakdown so that it can 
be used repeatedly through several 
cleaning operations. And unlike sand- 
blasting, dust is negligible with 
ARROW-BLAST abrasive eliminating 


poor visibility and other hazards. 

Nerton NORBIDE* pressure blast 
nozzles add even more to the savings 
picture. Molded of boron carbide, the 
man-made material that’s next to 
diamond in hardness, these nozzles 
have proven over and over that they 
have much lower overall operating 
cost than so-called ‘“‘inexpensive”’ 
nozzles. NORBIDE nozzles cut costs 
right down the line — in replacement 
. . » operator downtime . 
sumption. 

An informative new report from 


.. air con- 


Norton entitled “Pressure Blasting 
with Manufactured Abrasives,” gives 
many details and operating facts 
about this efficient and economical 
metal cleaning process. For your 
copy, write NORTON COMPANY, Gen- 
eral Offices, Worcester 6, Mass. 

“Trade Marks Reg. U.S. Pat. ff. and Foreign Countries 


NORTON 


ABRASIVES 


G-411 


Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Refractories * Non-Slip Floors — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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SUNDSTRAND “ENGINEERED PRODUCTION” 


how to improve your 
turning methods with 


The Sundstrand “Engineered Production” approach 
to your turning requirements guarantees you maxi- 
mum productivity per dollar of machine investment. 


Sundstrand engineers first evaluate your production 
requirements, then provide the machine and tooling 
that give you the most economical production possi- 
ble. Initial investment, present and future work 
requirements, workhandling, floor-to-floor time, tool- 
ing requirements, and other factors all are taken into 
full consideration to assure you lowest possible cost 
per piecepart. 


Often a standard Sundstrand automatic or tracer 
lathe is the best machine for the job. Or the greatest 
production efficiency may be secured by adding 
special tooling, automatic loading, special cycling 
controls, or other accessories to standard machines. 
Where production warrants, completely special 
machines may be the most economical answer. 

To discover the opportunities for more production 
profits in your shop, ask us about a Sundstrand 
“Engineered Production” analysis of your turning 
operations. 


cs 5p occa gen FORME Te 
Se Mee ge me 


Se I eS 


SMALL-LOT 
TURNING 


Production increased from 30 to 106 
pieces per hour — in turning one of 
various plungers and liners when the 
job was put on this Model 8A lathe. 
Comparable savings were realized on 
the 12 different sizes of parts machined 
on this lathe. Simplicity of set-up makes 
Sundstrand multi-tool lathes practical 
for small lot sizes. 


5 EE BR RRC GROIN RRS: 


These die-cast aluminum housings are 
produced at a rate of 420 pieces per 
hour on this Sundstrand automatic 
lathe. Operations include turning the 
locating diameter and facing the flange. 
This standard machine has a complete- 
ly automatic cycle that includes part- 
loading from a hopper and ejection of 
the finished workpiece. 


9 LONG-RUN 
TURNING 


<6 


of oat aet ce A ait di sae Re OS é ERE SE Se PER RT Pn BS 


3 SPECIAL 
TURNING 


r 
t 


Sundstrand experience can make a big 
difference, both in initial investment 
and machining cost per piece, when 
large volume production dictates the 
use of special turning equipment. Here 
in continuous automatic cycles, cam- 
shafts are loaded, unloaded and trans- 
ferred through this 8-lathe line at more 
than 200 parts per hour. 


Get the facts on how im- 
proved machines and meth- 
ods based on Sundstrand 
“Engineered Production” 
evaluations can reduce 
your turning costs. Write 
today for Bulletin'129. 


SUNDSTRAND MACHINE TOOL 


BELVIDERE, ILLINOIS 
Division of SUNDSTRAND CORPORATION 


an 
SUNDSTRAND > 


American Machinist/Metalworking Manufacturing * July 10, 1961 CIRCLE 280 READER SERVICE CARD 





U.S. symmetrical Multi-Slide- 
produces staked “U" nut assemblies 
in one operation! 


ihe No. 33 U. S. Symmetrical Multi-Slide shown 
above—one of the many in use by The George K. 
Garrett Company, Inc., of Philadelphia, is produc- 
ing Garrett’s Staked ‘‘U’’ Nut Assembly. Conven- 
tional production of this assembly requires 3 
separate operations... stamping of blank, assem- 
bling and staking before forming, and finish 
forming. 

Now, with the U. S. No. 33 Symmetrical 
Multi-Slide, the 3 operations are combined and 


performed by this one U. S. Multi-Slide—which 
produces complete, Staked ‘‘U’’ Nut Assemblies 
at the rate of 140 per minute. 


This is another example of the cost.reduction 
and time saving advantages U. S. Multi-Slides can 
and do make possible. 


Write for full information on U. S. Multi-Slides 
—ask for Bulletin No. 15. A 


US. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 


U. 5. Multi-Slides® © U.S. Multi-Millers® » UJ, $. Automatic Press Room Equipment « U. 5. Die Sets ond Accessories 
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Hi ighlights from today’s 
most progressive line of 
cost-cutting turret lathes 
and optical comparators... 


aa Vermont, for your copy. 


Ti Fd 





\. 


Like all J & L machines and equipment, the products shown 
on the following pages are available through J & L’s ‘‘Prof- 


itivity’’ leasing arrangements. No down payment or deposit 
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fa is required. An hourly rate of $2.50 per $20,000 machine value 
puts J & L profitable productivity into your plant. Send 
y) coupon below for complete information 
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JONES & LAMSON MACHINE COMPANY 


502 CLINTON STREET, 
SPRINGFIELD, VERMONT, U.S.A. 
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NEW ATL AUTOMATIC TURRET LATHE 


Push Button Programming. Fast, Snappy Machine Action. 
Rugged Capacities for Both Bar and Chuck Work. 


This new turret lathe is specifically designed to package 
the maximum benefits of automatic turret lathe opera- 
tion. For instance, it has the rugged capacities of a solid 
saddle type turret lathe (no ram overhang). Combined 
_with this rigidity is extremely fast, positive machine action 
(rapid traverse of the saddle is 500” per minute and turret 
indexing, fully tooled, is less than 7 seconds through all 
six stations) 


Machine programming is simple and versatile. The stag- 
ing panel, conveniently mounted on the machine, con- 
sists of clearly labeled push button controls and selector 
dials for motion sequences, speeds, and feeds. 


The ATL is a single package machine design. All com- 
ponents including controls, motors, hydraulics, coolant 
and electrical circuits are assembled into a compact ma- 
chine unit; completely interconnected in all respects and 
ready for shipment, or moving. 


The ATL provides up to 40 H.P. for either a 12- or 24-speed 
automatic headstock. Speed ranges are available with a 
maximum speed of 2000 RPM. Fifteen feeds are pro- 
vided for both saddle and cross-slide, with a maximum of 
15” per minute on the cross-slide and 30” per minute on 
the saddle. 


The high hexagon turret provides added tooling versa- 
tility and simplified tool setting. This turret is used pri- 
marily for chuck work although the machine itself is easily 
converted for either chuck or bar work. 


The ATL has rigidity to spare. It has hardened-and- 
ground steel bedways, a full 1414” stroke on the cross-slide 
with positive stops, and all other design refinements 
associated with the accuracy and dependability of Jones 
& Lamson turret lathes. 
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CONTROLS 
and How to 
Use Them 





FIG. 1 
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4 
SROSS SLIDE 
26 INTERMEDIATE STO 


The ATL may be programmed for completely autornatic 
operation of a variety of machining cycle sequences. 
These include: bar-feed advance, collet ‘‘close’’ and 
“open’’, turret index, rapid traverse for cross-slide and 
saddle, back-feed, cross-slide lag, cross-slide lead, con- 
tinuation, intermediate stop, combination cross-slide and 
saddle, spindle reverse, independent feed rate for each 
turret face, independent feed rate for front and rear of 
cross-slide, independent spindle speed for each turret 
face, independent dwell for front or rear of cross-slide and 
each turret face. 


The cycle chosen can be either manual or automatic. It 
may be set for a single cycle or to repeat for multiple 
automatic cycles. 


In addition, controls are available to manually traverse 
the saddle forward and reverse (joy stick); manually 
traverse the cross-slide in and out (joy stick); to manually 
engage the spindle in forward, reverse, jog or free posi- 
tion; and to open and close power chucks. 


All of this programming is performed through a single 
staging panel. Clearly labeled push buttons and selector 
dials enable the operator to select a variety of cycle 
motions from each hexagon turret position. Dials provide 
individual, speed, feed and dwell selection for each tool- 
ing station. Tool carrying members are always in fast 
motion until the fast motion stop is engaged. They then 
automatically go in to feed. When the tool reaches end 











point the slide will return in fast motion unless ‘‘back 
feed’’ has been selected. In that case, it will return in 
feed until the fast motion stop is reached and then will 
speed home. All tools must reach home before the turret 
will index to the next station. 


A set-up chart, simulating the staging panel, enables the 
operator to program machining sequences in a matter of 
minutes. Speeds, feeds and dwell are shown for each 
tooling position. The selection of push button positions 
is also indicated for each station so that the proper auto- 
matic machining sequence may be obtained. 


Fig. 1 is a section of the set-up chart which illustrates an 
example of programming instructions for a turret position. 
Spindle speed dial is set at ‘'274'’. Saddle feed dial is set 
at ‘'2.57'’. Saddle dwell is set at ‘‘0’’. Rear cross-slide feed 
is set at ‘'2.10’’. Cross-slide dwell at ‘‘0’’. The push button 
for cross-slide is set at ‘‘on’’. Cross-slide is set for ‘‘rear 
tool’’. Intermediate stop is ‘‘off’’. Continuation is ‘‘off’’. 
Back feed is ‘‘off’’. Cross-slide is set at ‘‘lag’’. Carriage 
relief is ‘‘off’’. All other buttons for this station are set 
at ‘‘off’’. 


These selections mean that the cycle will start with a 
spindle speed of 274 RPM. The saddle will advance in 
fast motion to a knock-off stop. It will then go into 2.57”/- 
min. feed. When this tool (mounted on the face of the hex 
turret) reaches its end point, the saddle will return to 
home in fast motion (500”/min.). The rear tool slide will 
then advance in fast motion (250”/min.) to a knock-off 
stop and go into a feed of 2.10” per min. When this tooling 
reaches end point, the rear slide will return to home in 
fast motion. All tooling positions now being back home, 
the turret will index in approximately one second and the 
machine will proceed to follow instructions from the next 
selected turret position. And so on through the cycle. 
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NEW ATL AUTOMATIC TURRET LATHE 


24’ saddle motion provides 
maximum length of turn... 


maximum rigidity 


The 24” saddle motion is actuated by a closed-loop, two- 
level, hydraulic servo system. A variable speed, reversible 
DC motor is used as a velocity reference in the speed feed 
range. Rapid traverse of 500” per minute is obtained hy- 
draulically. 


The Geneva indexing mechanism allows the turret to be 
indexed very rapidly (approx. 1 sec.) anywhere along the 
bedways. Saddle travel is not necessary to index the 
turret. 

End point control for each tooling station of the saddle is 


by manually set stops on a 6-sided reel that is geared in 
synchronism with the hexagon turret. 


HIGH HEXAGON TURRET FOR EXTRA 


TOOLING VERSATILITY 


The high hexagon turret is designed for simplified setup 
of extra tooling at each turret position. Multiple tooling is 
accomplished by setting a second flange tool holder 
above the one which is in line with the spindle axis. A 
variety of cutter holders may then be simply set to accom- 
plish a diversity of operations, either singly or in com- 
bination with other tooling. 


The high hexagon turret eliminates the necessity of multi- 
ple turning heads and at the same time provides faster, 
simpler and more accurate tool setting. 





JONES & LAMSON AUTOMATIC TURRET LATHE 








1 


Cross | Cuttin Feed 
Turret Slide Operation Spee Per 
| Position Position | | Ft./Min. Rev. 
i : ' | = 
| R. TURN K,H&D 335 .0147 
| ' 
FRONT FACE B, FACE AND 
| NECK J, CHAMFER M | 454 .0115 
T _— + 
| GROOVE C— FACE F 





EE 2 


REAR | R. FORM, H — FACE, N | 312 0115 
+ _ ' 
TURN, L — BORE, P | | 
CHAMFER, Q 406 0103 | 
R. CORE, H-F.CORE,G | | 
| CHAMFER, E | 400 } .0054 | 
+ ~-+ + | 
| REAM, P-CHAMFER, A 118 | .585 | 
| - + + | 
| F. TURN, K-F, CORE, H 
| F. TURN, D | 369 | .0076 | 
f T + + 4 
| THREAD, L | 222 0537 





2.50 MIN. FLOOR TO FLOOR — 24 PCS. PER HR. AT 100% 
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THE ATL OFFERS UNEQUALLED CAPACITY 





























ATL 2% ATL 4% 
COLLET CHUCK CAPACITY Minimum | Maximum | Minimum | Maximum | 
sient ie 21 7 1” Ayn : 
exagon He 2% 1" 3%" 
Square ¥ 1% 1" 344" 
SPINDLE 
Hole in spindle Sy 5," 
Hole in collet tube 25%" 43/," 
Spindle nose 8” type A-1 11” type B-1 American Std. 
ATL-414" — Spindle Speeds — twelve (12) forward and Carriage 
reverse (24-speed headstock in same ranges available as Cross travel . 144," 
250"/min. 


option). 
18 — 750 range: 18 - 25 - 35 - 49 - 69 - 96 - 137 - 192 - 
270 - 380 - 530 - 750 
24 — 1000 range: 24 - 33 - 47 - 66 - 93 - 130 - 182 - 255- 
360 - 505 - 705 - 1000 
29 — 1200 range: 29 - 40 - 56 - 79 - 112 - 155 - 220 - 
305 - 430 - 605 - 850 - 1200 


ATL-214" — Spindle Speeds — twelve (12) forward and 
reverse — (24-speed headstock available as option) 


24 — 1000 range: 24 - 33 - 47 - 66 - 93 - 130 - 182 - 255 - 
360 - 505 - 705 - 1000 

36 — 1500 range: 36 - 50 - 70 - 99 - 139 - 195 - 275 - 380- 
540 - 760 - 1060 - 1500 

40 — 2000 range: 40 - 67 - 93 - 132 - 185 - 260 - 365 - 
512 - 719 - 1109 - 1419 - 2000 

Swing (12" dia. Universal Chuck) 
Over ways see i 
Over carriage guides . 


Over carriage cross slide 


Rapid traverse . 


Cross feeds, front and rear — fifteen (15) — .48 - .615- 
.785 - 1.00 - 1.28 - 1.64 - 2.10 - 2.68 - 3.43 - 4.38 - 5.61 - 7.17 - 
9.17 - 11.72 - 15.0 inches/minute 
Hexagon Turret 

Turning length . 

Diameter of hole in turret 
Maximum distance from face of spindle to face of 
turret . . 35" (244") 3444") 


Feeds — fifteen (15) — .96 - 1.23 - 1.57 - 2.01 - 2.57 - 3.28 - 
4.20 - 5.37 - 6.86 - 8.77 - 11.21 - 14.35 - 18.35 - 23.45 - 30.0 


inches/minute 


Rapid traverse . i % @ 500”/min. 

Center of tool holes to top of saddle 47%" 
Bed 

Width across wayS .. . 1214" 

10” 


Top of ways to spindle cente 


Motor 
40 HP maximum (1800 R.P.M.) 
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NEW RAM AND SADDLE TY 








YPE TURRET LATHES 


Instant Speed Changes 
Hydraulic Clutches 

No Gear Shifting 
Single Speed Motor 


These new J & L lathes are really new. No mere face lift- 
ing here. Both lathes have been completely redesigned 
from the floor up! 


Both the Ram type and Saddle type lathes are equipped 
with multi-speed hydraulic headstocks and are capable 
of giving you more chips per tool, more pieces per hour, 
and more profit per job. 


The new design of these machines starts with a greater 
leg depth for more stable footing. New cross-ribbed bed 
design provides even greater rigidity for heavy cuts — 
and gives straight-line chip disposal out the back. The 
new wide pan includes a built-in accessible coolant tank 
at the head end of the machine. The new headstock trans- 
mits up to 40 HP. 


An extremely important feature is the hydraulically op- 
erated clutches, which change pre-selected spindle 
speeds quickly and automatically. 


Other features include: motor mounted on the rear of the 
machine; a new carriage of rugged design, on which the 
stop spool is more conveniently located; heavy duty 
aprons which allow the adaptation of full length lead 
screw threading attachments (as well as the extremely 
versatile 2-Dimension, 180° carriage tracer); built-in inde- 
pendent pumps, which supply forced lubrication to the 
aprons, carriage, and saddle. 





The new Ram type machines are available in #4, #5, 45-34%, 
and #5-4% sizes. Saddle types in the new design are 
7-244, 47-3, 47-3%, and 47-44. 12- or 24-speed headstocks 
are available. 

These new machines offer even more power, greater 
accuracy and easier operation than their famous 
predecessors. 


Spindle Speed Ranges 

15-750 RPM, 20-1000 RPM, 24-1200 RPM, 30-1500 RPM, 
40-2000 RPM, various speed ranges available dependent 
upon size of machine. 
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TAPE CONTROL 
TURRET LATHE 


Shatters set-up time, lead 


time, and costs on short runs 


After tape and tooling are prepared, the J & L NCTL can 
be set up and working on the first piece in approx. 15 
minutes. And this would be an extreme case where tools 
at all 14 tooling positions would have to be changed. Now, 
consider more realistic operations (such as a series of 
shafts or gear blanks or other similar parts). This is where 
the probabilities favor the changing of only one or two 
tools at an average of approx. one min. per tool. And at 
this point the economic benefits of tape control turret 
lathe operation become startling indeed. 


This turret lathe (built in two sizes, 21” or 30” swing) makes 
parts automatically using pre-set tools according to in- 
structions provided by standard 1” wide 8-channel 
punched tapes. It can be set up for either bar work or 
chucking work 


The carriage, cross-slide and saddle all have motion at 
any of 16 feed rates or in fast motion. Each slide moves to 
location within + or —.001” and repeats within + or 
—.0005”. Therefore, repetitive tolerances + or —.0005” on 
location and on diameter can be expected, after the first 
piece has been made and adjustments dialed to com- 
pensate for tool spring or setting. 


The control system provides tape control for carriage, 
cross-Slide and saddle movements; speed and feed 
changes; hexagon turret indexing, front and rear square 
turret indexing; coolant, bar feed, collet chuck; opening 
and closing die heads and roller turners and accessory 
tools mounted on the hexagon turret. 





Corrections for 22 end-point locations of the tool-carrying 
members, without need for repunching the tape are pro- 
vided on the console with up to + or — .015” adjustment. 
The system is capable of operating two motions simul- 
taneously. 


Standard Tape and Code 


This numerical control uses a word-address code sys- 
tem. The 1”, 8-channel, tape is prepared with an EDP 
typewriter, such as the Friden Flexowriter. A simple lan- 
guage is used for coding. Alphabetical abbreviations pro- 
vide functional designations, while numerical informa- 
tion is used to specify speeds, feeds and distance, or end- 
point, measurements. 


Distances are in actual decimal dimensions while speed 
and feed numbers refer to steps in the feed-speed selec- 
tion range. For example, from the 24 forward (12 reverse) 
available speeds, the speed setting code 16 would mean 
512 RPM. Speed ranges may vary from a low of 20 to 1000 
RPM to a high of 40 to 2000 RPM. 
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APE CONTROL POSITIONING IS HERE TO STAY 


. Fast, positive, accurate point-to-point positioning is as- 


Tape control positioning tables have unquestionably 
proved their capabilities. They reduce production lead 
time, eliminate jigs, minimize tool changes and wear, re- 
duce set-up time, increase positioning accuracy, shorten 
cycle time, reduce operator fatigue and required skill, and 
insure repetitive accuracy. 


The competitive advantages of J & L Tape Controlled 
Positioning Tables assure potential users of getting all 
the above capabilities to the highest degree. 


Here’s why: 
1. The J & L Positioning Table is a solid machine tool, ac- 
curately designed and ruggedly constructed. 


. Its design allows for the adaptation of a variety of dif- 
ferent types of electronic control units. The user may 
choose units for purposes of standardization, service, 
or other reasons. 


- J&L Positioning Tables may be applied to a variety of 
makes of radial and post drills, including those with 
automatic cycling and turret indexing. 





sured with the J & L Positioning Table. Its closed loop, 
two-stage hydraulic servo system provides an average 
travel rate of 190” per minute, including decelerating 
and stopping at the desired position. 


. Repeatability of the J & L Positioning Table is +.0005” 


no matter who's operating it. 


. J&L Positioning Tables have been in operation in the 


field for over three years. Performance record? Satisfied 
users answer that question with comments like these: 
“Saved $4,000 in first 6 weeks of production thru can- 
celled orders for jig drills.’’; ‘‘Eliminated storage and 
maintenance of $29,000 worth of jigs."’; ‘‘Saved an 
average of 30% to 40% in floor-to-floor time on every 
job put ona J & L Positioning Table over a full year of 
operation.”’ 


So performance is a matter of record. 


Table Travel: 12” x 20’, 20” x 20”, 30” x 40” 
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180° TURRET LATHE TRACING 


Here’s the versatile combination that gets the most out 
of one chucking... minimizes handling time... increases 
accuracy. 


The J & L hydraulically powered Two-Dimensional Tracer 
mounts on the rear of the cross-slide carriage of J & L 
Turret Lathes to provide complete machining to tight tol- 
erances. A single stylus and flat template control the 
cross-slide table travel and longitudinal carriage travel. A 
single feed selector controls feed in all directions. 


Normal turret lathe operations can be used, either in con- 


junction with tracing, or separately. For example, operator 
can rough out, trace thru more than 180° of contour while 
turning, and 180° while facing. And complete control for 
diameter is accomplished with the conventional graduated 
handwheel, for either tracing or mechanical operation. 


Tracer turning capacity is the same as mechanical ca- 
pacity of lathe in 20” increments. Facing capacity is up 
to 6” radius change. Feed range is 14" to 18” per minute. 
Cross-slide has hydraulically operated rapid traverse 
apron and heavy-duty diameter feed screw. 45° and 60° 
tracing units are also available. 


Single Point Threading to a Finish of 15-20 RMS 
IS COMPLETELY — AUTOMATIC 


That's right! With the J & L AUTO THREADER straight, 
taper, and combination threads can be automatically 
chased, internally and externally, to high precision finish. 


Mounted on the cross-slide, the AUTO THREADER uti- 
lizes the full capacity, rigidity, accuracy, and PRODUC- 
TIVITY of standard J & L Turret Lathes. Precision lead 
control is maintained by positive engagement of a split- 
nut follower to the full depth of a hardened-and-ground 
leader. Uniform thread length is assured by positive stop 
and follower nut disengagement, together with rapid tool 
withdrawal. Standard pitches are readily obtained thru 
interchangeable leaders and followers. 


AUTO THREADER utilizes the swing, bar capacity, dis- 
tance between centers, spindle speeds and motor ratings 
of the complete line of J & L Universal Ram and Saddle 
Type Turret Lathes. Max. threading length: 7” on Stand- 
ard Turret Lathes, and 11” on No. 10 Turret Lathes. 


Threads per inch: 2-64; Max. passes per cycle: 16; Max. 
tapers: 342” per ft. (12” long standard); 434” per ft. (8” long 
optional); Max. number of starts: 4. 














LIGHT CONCENTRATORS WITH J & L OPTICAL COMPARATORS 
OPEN NEW FIELDS IN MINIATURE ASSEMBLY INSPECTION 


Simply slip on a CENTRALITE or PARABOLITE adapter, 
and your J & L TC or FC-14 Optical Comparator can take on 
seemingly impossible inspection jobs! 


For example, CENTRALITE (upper left) makes possible 
the highly accurate image (upper right) of a tiny record- 
ing head used in a computer component. Light is concen- 
trated intensely on the head and reflected back through 
the J & L projection system onto the viewing screen of the 
Comparator at 31.25 magnifications. Note that the two 
magnetic poles, separated by a magnetic insulator (white 
streak) and imbedded in plastic, are clearly visible for 
inspection. 


Tunnel and Mesa Diode Inspection 

In illustration at right, PARABOLITE permits detailed in- 
spection of a tiny tunnel diode assembly. PARABOLITE 
surrounds the diode with concentrated light to provide an 
extremely sharp image at 31.25 magnifications. By simply 
rotating the diode, inspector can take a close look at seal, 
bubble configuration at fusion points, joining of the lead 
wire to the bead, gold contact to wafer, surface condition 
of wafer, and other vital details. 


Two simple ways to fai/or light to your inspection appli 
cations. 


image of the diode 
for print- 


mponents are clearly 


@ Send /easing information... plus...catalogs containing complete detai/s on: 


Ram Type Universal Turret Lathes 
Saddle Type Universal Turret Lathes 
] Hydraulic Tracing Attachment 
| Auto Threader 
Automatic Turret Lathes 
{_] Numerical Tape Control Turret Lathes 
[_] Numerical Tape Control Positioning Table 


‘Avoidable Costs’’ Replacement Formula 


O Optical Comparators 


COMPANY. 


ROMER vctcretesdvenr 
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AUTOMATIC - STANDARD - TAPE CONTROL 
all from 


JONES & LAMSON MACHINE COMPANY 
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He’s Watching a Band Sawing Miracle 


electro-mechanical servo-mechanism that con- 
tinuously senses and automatically corrects any 
tendency of a band blade to drift to either side 
of a desired line of cut. The “SURE-LINE” unit 


This band saw operator at the Bell & Gossett 
Company plant in Morton Grove, Illinois, is 
watching “Controlled Accuracy”... accuracy, 


being held to within a few thousandths of being 


perfectly straight, and he can actually see the 
band blade being guided in the saw cut to pro- 
duce this accuracy! No further machining is re- 
quired before the pipe is welded into an assem- 
bly for a Bell & Gossett Heat Exchanger Unit. 

Band sawing accuracy like this is nothing 
short of miraculous—especially when it can be 
done on a high production basis, as Bell & 
Gossett is doing. And when the same tolerances 
can be held on cut-off pieces from 2” to 18” 
in diameter, this MarveL #81 Band Saw Ma- 
chine can be truly called a precision machine tool. 

The secret of this amazing sawing accuracy 
is in the MARVEL “SURE-LINE”’ Automatic Accu- 
racy Control—a simple and extremely effective 


ARMSTRONG-BLUM MANUFACTURING CO. 
5700 West Bloomingdale Avenue « Chicago 339, Illinois 
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literally “steers” the blade to make a straight 
cut. This permits the use of heavier feed pres- 
sures and, when desirable, higher blade speeds, 
to do the work faster, without sacrifice of ac- 
curacy. Incorporated in the new Marve. #81 
Series High Speed Heavy Duty Hydraulic Band 
Saws, the “suRE-LINE” permits full utilization 
of all the advantages of high speed steel band 
saw blades—while extending their usable blade 
life as much as 50%. 


Before you buy any band saw machine, get complete 
details on MARVEL #81 Series Single Cut, or Automatic 
Shuttle Type Bar Feed Production Band Saws—the 
machines DESIGNED AND BUILT TO REDUCE SAWING 
COSTS. Write for catalog today. 
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ARE YOU TRYING TO BE COMPETITIVE WITH 
OBSOLETE EQUIPMENT ? Don’t get caught in the 
“profit squeeze” caused by rising production costs. 
Check into these fast, efficient ‘Buffalo’ machine 


tools. Your nearby ‘Buffalo’ machine tool dealer will 
be glad to show you how the right ‘Buffalo’ equipment 


will boost your production and profits. Bulletins are 


available upon request. 


You can’t compete when 


HIGH-SPEED DIE-LESS COLD METAL 
BENDING— For fast, commercially accurate 
bending of tees, angles, beams, flats, pipe 
and tubing into arcs, segments and spirals — 
‘Buffalo’ Bending Rolls can’t be beat. Stand- 
ard or special rolls are available for any 
structural shape. One pass completes the job 
without heat or dies. Horizontal, vertical, 
pinch type and aircraft models are available 
in a variety of sizes and capacities. Quality 
built for a long life of trouble-free operation. 
For more profitable bending, contact your 
nearby ‘Buffalo’ machine tool dealer. 
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INCOMPARABLE DRILLING EASE, SPEED AND 


ACCURACY — Beat rising 
production costs with the 
rugged ‘Buffalo’ RPMster. 
This precision drill gives 
you instant finger-tip spin- 
dle speed control from 90 to 
10,000 RPM. Choose from 
capacities up to 2”. Optional 
hollow spindle (shown) 
permits use of special new 
bits for drilling super-hard 
metals and ceramics. All- 
geared power feed insures 
effortless precision. The 
RPMster is quick and easy 
to setup... 
table-raising ___ 
screws and jy 
ground, pol- § 

ished ways see ‘ 

to this. Will 

provide years of trouble- 
free service. 
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FAST, CLEAN BILLET SHEARING — With new, high- 
speed ‘Buffalo’ Billet Shears you enjoy lower cost per 
cut. For example, the Number 400 (shown) can give 
you up to 18,000 cuts per 8-hour shift. And you get 
clean, square-cut billets. While the 400 cuts any shear- 
able material up to 414” rounds or 4” squares, other 
models handle up to 10” rounds. Control is electrical. 
Frame is rigid alloy steel plate. Lubrication is auto- 
matic. Top quality throughout insures long, trouble- 
free life. 


youre obsolete 


7 OPERATIONS ON ONE FAST 
MACHINE WITHOUT CHANG- 
ING TOOLS — Called “the most 
useful machine in the shop”, the 
‘Buffalo’ Universal Iron Worker 
helps you slash fabrication costs. 
In the floor space of only one 
machine, it cuts, punches, shears, 
slits, copes, notches, miters. It does 
two jobs at once .. . quickly han- 
dling your angles, tees, beams, 
channels and bars. The U.I.W. is 
an all ’round machine — ideal for 
production or maintenance jobs. 
See how the ‘Buffalo’ Universal 
Iron Worker can save money in 
your shop. Have your ‘Buffalo’ 
dealer arrange a demonstration. 


MACHINE TOOL DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


‘ * Ai i ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 

an eM Handling Pome shear, bend, slit, notch $e to handle most liquids and to L prneag te. = cane, coffee 
idi ti slurries under a variety and rice. Special processing 

to move, heat, cool, dehumidify pov yeah sere of conditions. machinery for chemicals. 


and clean air and other gases. or plant maintenance. 
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The single, most important advance in the whole history of disposable tooling 





Just 3 parts (not includ- 
ing insert) means mini- 
mum parts inventory, 
greatly reduced possi- 


bility of part failure, 
much less downtime, 
lower costs. 





Streamlined silhouette 
because “clubheads,” 
clamps, screws are 
eliminated. 


15 styles, 124 sizes for triangular and square 
inserts. Shank sizes from 2” square (replace 
your brazed tooling) to 2” square. 


Elimination of insert pocket results in larger 
end-cutting angle. Can be used on many 
tracer applications. 


Minimum overhang of 
Carb-O-Lock reduces 
space requirements for 
locking mechanism. 


Insert changing and indexing is a breeze. 
Turn wrench to unlock, replace or index insert, 
then turn wrench to relock. 











This is the 
shape ot the 


sixties 


New Carb-O-Lock toolholder-insert 
combination cuts tool costs up to 402! 


Save 30% and more when you buy it . . . 40% and more 
when you use it. The key to the new Carb-O-Lock: 
Simplicity! 


Think of it! Now you can cut your disposable tooling | 


costs by up to 40%! You save and keep on saving, 
because savings are designed right into the new Carb-O- 
Lock toolholder-insert combination. 

Truly unique in toolholder design, the Carb-O-Lock 
employs just three parts (not including insert)— 
compared with up to 12 parts in other toolholders. 
Using a cam-action locking principle, the Carb-O-Lock 
toolholder makes insert changing and indexing easy as 
one, two, three! And the streamlined design of this 
revolutionary toolholder lets you bring it closer to the 
work, with unrestricted chip flow. 

Carb-O-Lock toolholders are available right now in 
toolholder shank sizes from 14” square to 2” square for 
square inserts and 14" to 114” on toolholders for tri- 
angular inserts. The specially processed disposable 
inserts have been developed in Carboioy® Grade 883 for 
machining cast iron as well as many operations on high- 


temperature alloys, type 300 stainless steel, brass, 
and bronze. 

They are held to tolerances of +.002” on 14" I.C. to 
+ .004” on the 1” square and they cost 40% less than 
some precision-ground (+.001”) inserts. 

These inserts have cutting edges composed of whole 
carbide crystals which are stress free, and notch free 
like Carboloy Pre-Honed inserts. And, to make your 
changeover easier, Carb-O-Lock inserts are designed to 
fit most square or triangular negative rake toolholders 
you may now be using. 

Carb-O-Lock inserts come skin-packed on a file- 
drawer size, color-coded card for easier inventorying, 
faster identification. 

See just how this brand new toolholder-insert com- 
bination can bring better profits through better tooling 
in your metalcutting operation. Phone your Authorized 
Carboloy Distributor and place your order for the 
Carb-O-Lock toolholder-insert combination. 

Great! . . . revolutionary! 

Metallurgical Products Department of General Electric 
Company, 11149 E. 8 Mile Road, Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


CARBOLOY. 


CEMENTED CARBIDE 


GENERAL @@ ELECTRIC 


CARBOLOYe CEMENTED CARBIDES * MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS © THERMISTORS © THYRITE® © VACUUM-MELTED ALLOYS 
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SOLUBLE 
CUTTING 
LUBRICANT 
that WON'T 
GO RANCID 


and it’s backed by an UNQUALIFIED GUARANTEE 


We absolutely GUARANTEE that MACCO 472 MPA will not turn rancid under any circum- 
stances. We are the only manufacturer of soluble cutting lubricants who can make this 
Guarantee. 


is MACCO 472 MPA 


Ideal for MACHINING ALL METALS ON ALL TYPES OF EQUIPMENT 


THERE’S NOTHING ELSE LIKE IT! 


Hard to believe? You bet! But, it’s a fact—backed by experience. 
One plant with hundreds of machines down 70 days, another 116 
days, still another for 6 months (names will be furnished on request) 
—all started up with the same MACCO 472 MPA solution that was in 
use when they shut down, and ABSOLUTELY NO TRACE OF RAN- 
CIDITY IN ANY MACHINE! 


With vacation shutdowns coming now is the time to make the change 
to MACCO 472 MPA. Save yourself a lot of headaches, and some 
hard earned maintenance dollars to boot. Write or Phone Today 
for a Macco engineer. He'll give you facts, and make it possible for 
you to prove for yourself why MACCO 472 MPA is today’s No. 1 
soluble cutting lubricant in plant after plant. When vacation is over 
you'll start up with no worry . .. NO RANCIDITY! 
*An Exclusive Development 472 MPA is one more of many reasons why 


THE METALWORKING INDUSTRY LOOKS TO MACCO FOR LEADERSHIP 


nt 
w.\ of of =e 
NN 
PRODUCTS COMPANY 


9202 am S. SANGAMON ST., CHICAGO 20, ILLINOIS 
PRESCOTT 9-0800 
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ACME-GRIDLEYS 


MACHINE TIME 80% 


..-FOR SCINTILLA DIVISION 
OF THE BENDIX CORPORATION 


When it comes to economically turning out large 
quantities of identical precision parts, most cost- 
conscious manufacturers rely on Acme-Gridleys. 
A good example is one of the nation’s leading 
suppliers of electrical connectors to space age 
industries, Scintilla Division of The Bendix 
Corporation, Sidney, New York. 


Recently, Scintilla converted production of an 
electrical contact socket and connector to 1%’ 
RA-6 Spindle Acme-Gridleys. Working to toler- 
ances of .002 on turned diameters, .005 on con- 
centricities and 50 microinches or better on 
drilled holes, the Acme-Gridleys reduced 
ss per-piece machine time 80% and oper- 
ator time 70%! There was also a significant 
reduction in the reject rate. 


Savings like this are the big reason Scintilla has 
close to seventy Acme-Gridleys in their modern 
production setup. In your plant, Acme-Gridleys 
will pay off in similar cost reductions... for 
years to come. 


The number of different jobs that can be set up on 
Acme-Gridleys amazes everyone. To give you some 
idea, we’ve described some 57 i 
actual jobs in a new 64-page Sc a 
bulletin called ‘‘Circumfer- i Bog 
ential Automation at Work”. : 

At your request, we’ll be GJ | 
happy to send you a copy. 

Call, write or wire. | 


98 National 


The National 
Acme Company 
171&. 131st Street 
Cleveland 8B, Onio 
Sales Offices: Newark 2, N.J.; Chicago 6, II!.; Detroit 27, Mich. 
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‘lurn your parts profitably 


For turning complex contoured parts, in job lot 
quantities, Tape-Turn will show you rock-bottom 
costs! Its continuous path Mark Century tape control 
puts engineering data at the cutting edge far more 
efficiently than any manual or tracer turning method. 

Because LeBlond pioneered continuous-path 
turning with tape, you'll benefit by many months of 
experience. We can show you actual applications on 
production runs. Our skilled programming staff will 
help your engineers learn the simple routines involved 
in tape turning. 

Simple programming is a major feature of 
LeBlond Tape-Turn. The General Electric Mark 
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Century control has a built-in computer which saves 
the programmer time in setting up for straight cuts, 
tapers, arcs and blended combinations of these. For 
the most complex shapes, separate computer assist- 
ance is desirable. You can learn the Tape-Turn 
programming procedure in half a day! 

Increased efficiency, reduced lead time, a 
permanent record in easily stored form, low-cost 
quality control, reduced parts inventory, shorter 
set-up time and lower tooling costs—plus all the 
reliability and precision of a LeBlond Heavy-Duty 
Lathe—these are yours with LeBlond Tape-Turn. 
Write for descriptive bulletin TWA. 
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Look at these savings 






= 3% 


ooectmcaot 












This cluster gear blank, used ina jet engine, In lot size of just six, this contoured shaft 
Kwantclevaliatsre iam (e)esne) ae GC Mm meldaal=lal marl aalsye| was machined on a tracer-lathe/in a total 
on a- production copy lathe, total time— (0) ie Ao lore Am oallalencsssram mallow aleulelei=s-malaal=inie)¢ 
Taverlekeiiayeanesiaale)ich ecm e)a-)er-le-helelam-lalemi-) a0) © preparation of the template and set-up. 
-was 29 valialehdstsean ©) alm il elon MO] aa pence) ec) LeBlond Tape-Turn slashes the total to 
time is 992 minutes, including program 759.6 minutes, counting programming, 
ming, tape preparation and set-up. tape preparation and set-up. 






Savings—57.7%! 





d ‘Lape- lurn 


In production, now. 
Eight Heavy-Duty 
Models: 2013, 2516 
and 2516-20 NE, 20 hp. 
2516, 3220 and 
3220-25 NF, up to 50 
hp. 4025 and 4025-32, 
up to 75 hp. 

‘Leading’ the way 

in numerically 
controlled turning” 


BLOND 
of Concetentl’ 


The R. K. LeBlond Machine 
Tool Company 
Cincinnati 8, Ohio 
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model 94 LATHE 


Built with 1%,” collet capacity and 9” swing, 
this electric clutch hand turret lathe releases 
large machines from bar work and from 
second-operation work that can be per- 
formed more economically on this size lathe. 
Perfectly suited, for example, to the type 
of exacting work that is required on a poten- 
tiometer case. Distance from spindle to tur- 
ret face (max.) 17”; spindle speeds 140 to 
3500, infinitely variable. 





Can your lathe 
do this? 


e Turn round to 25 millionths 
e Turntoa oY finish 


e Hold concentricity .0002” on 5 or 
6 diameters 


Perform 7 distinct operations at 
one chucking 


NO manufactured 
and sold by 


C OVE MFG. CO. 


Benton Harbor, Mich. 
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LETTER 


from the 


PUBLISHER 
It’s A Beat 


No doubt you’ve heard the above expression. Usually 
it is stated with considerable pride; and more often 
than not by the editor whose publication has scored a 
beat. In common parlance a beat is a scoop, a first in 
reporting an important new development, a happening 
of significance to an industry, or the effective new ap- 
plication of a manufacturing technique. 


For example... 


All of us in the metalworking industry have had a very 
keen interest in how Volkswagen builds cars. Since 1954 
we’ve published a number of articles that have con- 
tributed to your knowledge of Volkswagen. But the VW 
plant keeps changing and a few weeks ago AMERICAN 
MACHINIST/ METALWORKING MANUFACTURING’S Managing 
Editor Ashburn was invited, along with about 64 other 
members of the business press, to observe Volkswagen’s 
present manufacturing operation at first hand at their 
plants in Wolfsburg and Hanover, Germany. On the basis 
of his observations, Ashburn wrote two highly informa- 
tive articles on the pioneering techniques employed by 
Volkswagen in making cars. AM/MM, May 15, 1961, 
The Secret of Volkswagen; May 29, 1961, When Mag- 
nesium and Mass Production Meet.) Not only did you 
read about this first in AM/MM, but up to the end of 
May only AM/MM gave a detailed description of Volks- 
wagen’s manufacturing techniques. This is a beat. To 
date, most other magazines have given the story sum- 
mary treatment or have only mentioned it in passing. 


In your interest... 


I have described the above only as an example of a beat, 
not to imply that other publications don’t come up with 
firsts also. They do. But what does this mean to you? 
Simply this: Your technical publication has a responsi- 
bility to see to it that you receive reliable information 
on important technical developments quickly—at the 
earliest possible moment after it becomes available. To 
accomplish this it has to be able to recognize an impor- 
tant story. It then must be geared to get it into print 
fast. You have a right to insist it do this. That way you 
have assurance that you are right up to date in your 
knowledge of the latest manufacturing techniques in 


metalworking. 
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New Quenching Machine 


pulsates to eliminate distortion 


The pulsing feature of the No. 529 
Quenching Machine allows the use of 
high pressures to control distortion of 
parts under quench. Pulsing, which is a 
way of alternately applying and releas- 
ing pressure on the part, allows for the 
natural contraction of the part... and 
eliminates stresses in the part-die rela- 
tionship. 

You get tremendous latitude in con- 
trol of the quench, since as much as 200 
gallons of oil can be pumped over the 
parts. 

Simply preset the oil flow with valves 
and timers, and you have the following 
automatic cycle: start with a fast quench 


to set the part, switch to a lower rate; 
then finish with a rapid quench or vary 
the sequence any way you wish. 

The hydraulic system has a maximum 
of 1000 pounds of pressure per square 
inch; a combined total of 50,000 pounds 
of pressure is available on this machine. 

You can handle parts up to 10% 
inches in diameter and 4 inches high in 
the No. 529 Quenching Machine. And 
it is available in three variations; by 
adding units as shown in the caption, 
production is greatly increased. 

Drop us a card, and we'll send you 
more data on specifications and opera- 
tion. 





valk da * bd , 


4 atntiotred | 








The basic No. 529 Quencher (A) is man- 
ually loaded and unloaded. Automatic un- 
loading (B) is easily added. An auxiliary 
quench chamber (C) can be added for 
high production work. 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 
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LETTERS 


holes 
we 

had 
nothing 
to 

do 
with 





... and there are some. But where 
ever you find precision finishing 
and sizing of holes in metal parts 
—there you'll find holes that L&| 
reamers did (or will, soon) have 
something to do with. For only 
Lavallee & ide offers you such a 
complete selection—from the 
widest range of standard reamers 
available in stock to an unlimited 
number of special reamers. L&! 
design, engineering and produc- 
tion know-how can help you with 
any special reamer for your in- 
dividual application. 

Your L &! Distributor stocks a full 
line of reamers—each packaged 
individually in a clear plastic tube 
for maximum protection and in- 
stant selection. 

WRITE FOR YOUR COPY OF “A 
POCKET CHART OF DECIMAL 
REAMERS”’ 





to the ECitOrs ssow-cane si, new Yorks, nv 


Electrostatic Chucking 


Dear Sirs: 

In your Special Report No. 503, 
“Five Ways to chuck flat parts,” 
(AM/MM—Mar 6 ’61, p83), there 
is a section on electrostatic chuck- 
ing. 

I am interested in this type of 
chucking and would like to know 
of some firms that manufacture 
this type of equipment. Any in- 
formation you have will be ap- 
preciated. 

D K French 
St John’s, Mich 


So far as we know, the only 
manufacturer of electrostatic 
chucks is Electroforce, Inc, 75 
North Pine Creek Road, Fairfield, 
Conn—Ed. 


Solid Gold Rolls? 


Dear Sirs: 

You published a “Metalworking 
Report” item that said, in part, 
“The British Standards Institu- 
tion, which developed the stand- 
ards because it was disturbed by 
charges of inferior auto finishes, 
report them particularly useful in 


SHOPMATES 


gold finishing.” (AM/MM—June 
12 ’61, p3). 

Now my question is this: How 
many gold-finished automobiles 
do the British produce in the 
course of a year? 

J Miller 
Pittsburgh, Pa 


Sorry, we don’t have the produc- 
tion figures, and we think Reader 
Miller is pulling our leg, anyway. 

Actually, the two commas in 
the sentence he quoted were sup- 
posed to separate the auto finishes 
and the gold finishing. Troubles 
with auto finishes did inspire the 
work on new standards, but the 
standards cover a much broader 
field than just auto finishes—Ed. 


Graphite EDM Electrode 


Dear Sirs: 

In your “Metalworking Report” 
(AM/MM—May 1'61, p2) appears 
an item regarding a new graphite 
electrode for EDM called Gen- 
trode 10. 

We would like to have more in- 
formation on the source of the 
new item. Can you tell us the ad- 
dress of the division or depart- 


N. Jarvis 





““ALL | AGREED TO DO IS 
TEACH HIM MAINTENANCE ON \ 
THE CHIP CLIPPER + 


1 DIDN'T 
AGREE TO CORRECT WHAT 
WAS HANDED DOWN TO } ’ 


HIM BY HIS ANCESTORS [ 
4 


aaa 








LAVALLEE « IDE, INC. 


“THE REAMER SPECIALISTS” J J x 
CHICOPEE, MASSACHUSETTS ae : Ea 
= — . im. oS vi | 
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Precisionaire gages qualify parts and tolerances to tenths on as many as ten simultaneous dimension readings. 


This fleet of PRECISIONAIRE gages... 


controls Cessna quality at the machines 


“Without the proper type and quantity of gaging 
equipment, we never would have been able to produce 
such high quality hydraulic pumps, valves, and cylinders 
at such low relative costs,” reports the Industrial Prod- 
ucts Division of Cessna Aircraft Company. 

Knowing that bad pumps correlate with lack of gaging 
equipment, Cessna has a complete set of gages for each 

Se ie nana, ; model pump, ready to roll to the machines for quick 
Six models of this Cessna hydraulic pump, used on farm , ; ‘ 
and construction equipment, are gaged during production. setup and start of production. Thirty-five rolling gage 
cabinets, carrying more than 400 Precisionaire columns, 
are used in the production of these pumps. 

All pump parts are produced to be completely inter- 
changeable—there is no classifying or selective fitting. 
This results in minimum investment in parts inventory, 
a very rapid rate of assembly, and practically no reworks. 

Interchangeable parts greatly simplify replacement 
problems. Inventory is at an irreducible minimum, serv- 
ice problems are negligible, and users are happy with 
the minimum maintenance and maximum performance 
of the pumps. 

Write for The Cessna Story and Precisionaire Catalog 
SPG-160. The Sheffield Corporation, Dayton 1, Ohio. 


The A?) pe ~y 
Corporation @ ANF 4, Dayton 1, Ohio 


Honing machine operator checks valve body bore at 9 ? 
points at once, determines .0001” classifications. A subsidiary of The Bendix Corporation 


Inspection Gages, Dimensional Control Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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ment of General Electric which 
developed it? We would like to 
contact them for further technical 
information and samples for 
evaluation. 


VAN KEUREN 


G Savage 
Fort Worth, Texas 


Dear Sirs: 

Would you please give us full in- 
formation about the following 
item: “CUTTING ... A graphite 
EDM electrode .. .” 


M-60 : 7 a 
Hii 


Wheel Diameter 6” L Dupont 


Paris, France 


Dear Sirs: 
. EDM electrode developed by 
General Electric. 

Could we have complete details, 
literature, prices, etc, on this 
item? 

L C Winterlin 
Davenport, Iowa 





Complete details on the graphite 
EDM electrode can be secured 
from W T Darcy, Carbon Pro- 
ducts, Section 64-2, General Elec- 
tric Co, Schenectady 5, NY—Ed. 


Vapor Degreasing 


Dear Sirs: 
Can you tell us the price for 150 
copies of your Special Report 
No. 505 on “Vapor Degreasing” 
(AM/MM—Apr 17 ’61, p127)? 

M Lion 


THE LIGHT WAVE MICROMETER 


A precise measuring instrument + Direct reading on wheel to 
.0001” « Direct reading on vernier to .000010” * Capacity: 0-2” 


NeW THE WHEEL —Graduations in thousandths and ten- 


new 


thousandths in fine clear markings are easily read on 
the periphery of the wheel. 


THE VERNIER—A simple standard principle, visual 
type, accurately made, with no moving parts —trans- 
parent —no glare—with large clear numerals. 


Chicago, Ill 


In quantities over 100, the price 
for this Special Report is 23¢ per 
copy—Ed. 


wmproved THE LIGHT WAVE INDICATOR — insures exact control 
of measuring pressure. New, easy to read reference 
marks. Sharp distinct bands on coated optical flat. 
Makes it possible to detect variations in measurements 
as fine as two millionths. Operators can repeat another 
operator’s readings to less than ten millionths with 
ease. Measuring pressure is adjustable from a few 
, ounces to 24% pounds. 


THE “0” SETTING — Simple -- fast — no tools. With the 
spindle in contact with the anvil, set the vernier index 
to “O” with the adjusting arm. 


ANVIL and SPINDLE TIP — Carbide, precision lapped 
for accuracy and long wear. 

$495.00 (F.0.B. Watertown, Mass.) 

Send for Brochure 


mt 7H VAN MEU RE co. 


oa 173 Waltham Street, Watertown 72, Mass. 
PRECISION MEASURING TOOLS 
...- rated the world’s most accurate 


Plug Gages © Measuring Wires © Optical Flats and Light Wave Equipment © Gage Blocks 
Precision Lapping Service and Parts 





“Everybody makes mistakes, Casper, so don’t 
worry about it while you are collecting your 
unemployment checks.” 
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CALENDAR 


Society of Automotive Engineers 
—Farm, Construction, and In- 
dustrial Machinery Meeting, 
Sept 11-15, Milwaukee Audi- 
torium, Milwaukee, Wis. 


Instrument Society of America— 
Annual Meeting and Automa- 
tion Exhibit, Sept 11-15, Me- 
morial Sports Arena, Los An- 
geles, Calif. 


Pressed Metal Institute—Annual 
Meeting, Sept 24-28, Grand 
Hotel, Point Clear, Ala. 


American Welding Society—Na- 
tional Fall Meeting, Sept 25- 
28, Adolphus Hotel, Dallas. 


American Die Casting Institute— 
Annual Meeting, Sept 27-28, 
Edgewater Beach Hotel, Chi- 
cago, IIl. 


American Production & Inventory 
Control Society — National 
Technical Conference & Ex- 
hibit, Sept 28-29, Pick-Con- 
gress Hotel, Chicago, III. 


American Machine Tool Distribu- 
tors Association—Annual Meet- 
ing, Oct 4-6, Penn Sheraton, 
Hotel, Pittsburgh, Pa. 


Society of Automotive Engineers 
—National Aeronautic Meeting 
and Display, Oct 9-13, The Am- 
bassador, Los Angeles, Calif. 


American Standards Association 

— National Conference on 
Standards, Oct 10-12, Rice 
Hotel, Houston, Texas. 


Magnesium Association — Annual 
Convention, Oct 16-18, Belmont 
Plaza Hotel, New York, N.Y. 


National Safety Council — Na- 
tional Safety Congress, Oct 16- 
20, Chicago, Il. 


American Institute of Mining, 
Metallurgical & Petroleum En- 
gineers — Metallurgical Society 
Fall Meeting, Oct 23-26, Pick- 
Fort Selby Hotel, Detroit, Mich. 


American Society for Metals — 
National Metal Exposition and 
Congress, Oct 23-27, Cobo Hall, 
Detroit, Mich. 


Society for Nondestructive Test- 
ing — Annual Convention, Oct 
23-27, Henrose Hotel, Detroit, 
Mich. 








“NO OTHER HEAD 
OFFERS SUCH RANGE 
and VERSATILITY () 
ON THE 
PRODUCTION LINE”* 


4] 


JARVIS 
UNIVERSAL JOINT 
MULTIPLE SPINDLE 

HEADS 


* For example, you can add to 
the basic head one or 

more of 20 optional 

accessories (such as Spindle 
Assemblies, Spindle 

Cluster Plate, Base Plate, —====es 
Guide Rods, etc.) to meet 

the requirements of a particular job. 
With Jarvis Heads you have a 
greater selection of parts and acces- 
sories. A  buy-only-what-you-need, 
custom-built head without having to 
pay the high cost of regular custom 
designed heads. Universal joints are 


of an advanced structural design which feature: low deflection 
rate; superior fatigue resistance; greater overload capacity and longer life. Joints 
have a snap-on feature and can be slipped off the spindle without use of tools. 


EXCLUSIVE JARVIS FEATURES 
Cut-away view (below) reveals high 
strength, light weight aluminum alloy 
castings, heavily ribbed for durability; 
gears and spindle drivers run in ball 
bearings, have more than thrust load 
capacities; idler gears mounted on 
heavy duty needle bearings running on 
specially heat treated steel studs; adjust- 
able outrigger arms locked in position 
with threaded studs located in double 
“T” slots for positive 

positional settings. 


DOUBLE “T” SLOTS, 
NOT FOUND ON 
MOST OTHER 
HEADS, ADD 
RIGIDITY 


2 
farwis CORPORATION 
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NO NEED TO INVENTORY 
SEVERAL FIXED HEADS 


Head converts easily to a fixed head 
by adding a Jarvis Spindle Cluster Plate 
(shown below) which can be jig bored, 
by you or by us, to locate spindles to 
suit hole spacing required. Cluster P!ates 
will aid in reducing setup time and will 
assure correct setup each time. 


SEND TODAY FOR COMPLETE DETAILS 
JARVIS CORPORATION, 
26 Pease Ave., Middletown, Connecticut 
——Send U.J. Multiple Spindle Head Catalog 


Title 














Street 








City & State 
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WRENCHES 


An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, gri grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
4 Fs don’t know your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls... 


= MSTRONG Distributor each a quality tool. Armstrong Wrenches are ‘Fine tools that encourage 
of those in your area. good work.”’ 


ARMSTRONG Poet TOOL oh 00, me 5215 es mans Tans AVE. - CHICAGO 46, U.S.A. 


SS 














jy —& 
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Nearly 200 years ago, at Valley Forge, we faced disaster. We 
face it again today, all over the globe, in our fight for indus- 
trial survival. Instead of watching competition both from here 
and abroad invade our established markets—and win the 
new ones to come... instead of waiting for better deprecia- 


tion laws, we must fight back—now! Money invested in new | : Pratt & Whitney 


machine tools—as precise and productive as only Pratt & 


Whitney can make them—is the first step in annihilating our PD CE AS SR SONS SN 
enemy... obsolescence! We didn't surrender at Valley Forge. machine tools / cutting tools / gages 
Will we surrender today? We can't! We won't! 























— 


=~ — 


YOU 


NEED TO WIN YOUR 





WE HAVE THE 
AND 
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To wait is to surrender in your war against 
obsolescence! If your machine tools are not up to 
famous Pratt & Whitney caliber—obsolescence 
is eating up your profits—injuring your products! 
Pratt & Whitney Machine Tools are the best you 
can buy because our 100 years experience has 
taught us how to make them better. We believe 
the efficiency, quality, and precision of our 
Machine Tools are the answers to those with 
“wait-and-see” attitudes about more lenient 
depreciation laws! 


Many of our Machine Tools are designed to 
bring the magic of tape-controlled automation 
to your production lines. All are available on 
terms that include lease, trade-ins, or options- 


to-buy. Our services are unparalleled in the in- 
dustry! See for yourself: visit our Centennial 
Hall in West Hartford, Connecticut, where you'll 
find a complete up-to-date working display of 
Pratt & Whitney Machine Tools and a staff of 
experts ready to help you solve your specific 
metalworking problems. You're welcome to 


come in anytime—and prove to yourself that 
Pratt & Whitney Machine Tools are your best 
buy today—for tomorrow! 


Pratt & Whitney 


AMERICA’S HEADQUARTERS 
FOR YOUR WAR AGAINST OBSOLESCENCE 


JIG BORERS / ROTARY TABLES / KELLER MILLERS / MAGNETRACE PROFILERS / POTTER & JOHNSON LATHES 





Porter « Jonnston ® 

AUTOMATIC TURRET LATHES 

A complete line of models—both tape and manual 
controls. Tape controls can be supplied with new 
machines or easily installed in machines —- in 


the field. P&W tape controls are simple, 
and provide significant savings in turret lathe machi- 


ning and set-up time. 








P&W’'s recently inaugurated pol- 
icy of making P&W Cutting Tools 
and Conventional Gages avail- 
able through factory-trained and 
selected Industrial Distributors 
makes personalized local service 
available to you . . . to simplify 
purchasing and speed delivery 
frora local stocks. 

P&W Cutting Tools include: 
Drills... Taps... Dies... Mill- 
ing Cutters... Reamers... Burs, 
End Mills . . . in HSS and solid 
carbides. 


PRATT & WHITNEY 


P&W Conventional Gages: Plug 
... Ring ... Cylindrical, Thread, 
and Snap Gages... Internal and 
External Comparators, and Pre- 
cision Gage Blocks. See your 
P&W distributor for full informa- 
tion. For data on the exclusive 
series of AIR-O-LIMIT®, SIG- 
MATIC,® TRANS-O-LIMIT® and 
DATA-LIMIT® Gages and the 
famous “FLYING MIKE” CON- 
TINUOUS GAGE, see your P&W 
factory representative. 
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PRATT & WHITNEY 
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FAIRBANKS WHITNEY 


PRATT & WHITNEY COMPANY, INCORPORATED, CHARTER OAK BOULEVARD, WEST HARTFORD, CONNECTICUT 











@ spot NEw Ss... 


@ Corrosion resistance of anodized-aluminum exterior auto trim can be deter- 
mined by a new test developed by Ford Motor Co. Called FACT (Ford Anodized- 
Aluminum Corrosion Test), test consists of placing a small electrolytic cell 
containing a corrosive agent in contact with the test surface. During three 
minutes of accelerated corrosion, the coating’s resistance to a mild electric cur- 
rent is measured. From this, insulating effectiveness is determined. 


Kennedy administration hopes eventually to have 80% of annual foreign aid 
funds spent on U S goods and services, according to Treasury Secretary Dillon. 
Right now, approximately 50% of the aid money is spent in the United States 
or for U S goods. The new policy of emphasizing purchase of U S goods will 
have an increasingly favorable effect on our balance of payments position. 


Transfer to Europe of Singer Mfg Co’s industrial sewing machine production 
is being opposed by the union representing Singer’s Bridgeport (Conn) workers. 
Over half of the production will be transferred according to reports. A company 
spokesman says that operations in Bridgeport “are no longer economically feas- 
ible,” and that over half of the plant’s industrial sewing machine output has 
been sold abroad in recent years. 


Standard specifications for machine tools moved a step nearer completion when 
Defense and Commerce Department aides met with the Coordinating Committee 
on Machine Tools. The committee is said to have some specific proposals, pre- 
sumably on milling machine tooling areas, but according to H Cooper (Chrysler 
Corp), who heads the committee, the proposals are highly tentative. Proposals 
are expected to be circulated shortly among users and builders. 


Jobbing quantities of drop forgings can be produced at much faster rates on 
Chambersburg Engrg Co’s (Chambersburg, Pa) new Model C Impacter. Machine, 
available in three sizes, has program controlled feed and an automatic furnace. 
Work range is equal to that done by 1000-3000-lb gravity-drop hammers. 


U S companies planning new European facilities can get assistance in plant 
planning, employee screening and training, and plant start-up (including 
integration of U S techniques with European methods and know-how), from 
B W Berenschot Co, 108 Grand St, White Plains, NY. Company will act as 
liaison between U S concerns and Berenschot’s parent organization in Holland. 


New clues to the stress-strain behavior of columbium may come from the dis- 
covery that columbium, like tin, undergoes a “twinning” reaction, and that this 
is accompanied by audible squeaks. In columbium, the twinning takes place 
only at about —320F, the temperature at which the metal appears to have its 
highest yield point, reports the Naval Air Materiel Center. 


Washington is interested in Buffalo, NY’s recent automation study, which may 
become an “adopted” federal pilot project. Reported to be the first attempt by 
any U S city to solve retraining and upgrading problems of automation at the 
community level, the Buffalo plan stresses the importance of vocational high 
schools in training and especially retraining. 


Puerto Rico is offering a 13-year exemption from taxes (income, property and 
municipal) for new industrial enterprises locating in areas of untapped indus- 
trial potential. Both local and outside investors are eligible for the new exemp- 
tion. But no exemption will be granted an enterprise that closes a plant in the 
continental U S to re-establish it in Puerto Rico. 


Volkswagen has started production of the VW 1500 (its big car) at a rate of 
two a day. Sales are to start at the end of September, when daily output will 
be about 100. By 1962’s beginning, VW expects to turn out 500 a day. The 
“1500” will probably also be made as a two-seater coupe. 
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Sets the 


HOBBING 


pace for tomorrow 


A cre’sacomplete hobbing produc- 
tion line in one space-saving unit. 
Actually the Lees-Bradner Model 
7 HD 6-Spindle Hobber is six 
separate and independently opera- 
tive machines in one. Each hobbing 
unit incorporates basically the same 
automatic, high-production fea- 
tures as the remarkable 7 HD 
Single Spindle Hobber. This in- 
cludes a heavier, more rugged 
headstock, heavy-duty column and 


a 74% H. P. motor on each spindle. 


This amazingly efficient machine 
not only saves valuable floor space 


IMPROVING GEARS. 
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but, with its pushbutton controls 
and automatic features, actually 
controls the operator thus reducing 
the chance for human error or slow- 
down. Chips and coolant are easily 
carried away from the headstock 
by the elimination of flat surfaces. 


So, if your manufacturing space is 
valuable and high unit production 
important, ask your Lees-Bradner 
representative to give you the story 
on the ultra-efficient 6-spindle and 
4-spindle rotary hobbers. Write 
or wire us direct for his name and 
address. 


Wak 


CLEVELAND 11, OHIO, U.S.A. 


YEARS! 


Lees-Bradner Model 7 
HD 8” x 20” 
6-Spindle Rotary 
Hobber. Also 
available in single 
and 4-spindle models. 


New 7ZHD HOB HEAD with 
3% inch hob shift. Just dial it! 


RADNEN 
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WASHINGTON ... 


Economic outlook brightens. . . 


A general upsurge in key business indicators 
has produced widespread economic optimism 
among administration leaders. Treasury Secre- 
tary Dillon, for instance, says a boom by the 
middle of next year is a “definite possibility.” 
Reasons for the new optimism: (1) a 3-point 
rise in industrial production in May, carrying 
the Federal Reserve production index almost 
back to the pre-recession high; (2) a rise in 
consumer expenditures, reversing the first- 
quarter’s decline; (3) a hike in housing starts, 
spotty so far but expected to become a steady 
increase through the rest of the year; and (4) 
an anticipated improvement in corporate profits 
to follow the mounting production, and a subse- 
quent rise in new plant and equipment spending. 
Dillon believes the coming boom does not have 
to be accompanied by price inflation, if industry 
and labor will cooperate. He feels there is suffi- 
cient overcapacity to absorb increased demand. 


Military spending rate... 


Military production spending—reflecting the 
rate of equipment deliveries—dipped from $1.4 
billion in March to $1.2 billion in April. It is 
expected to slide off slightly again in May and 
June, then begin to build up again late in the 
summer and fall as the contracting set-up that 
began during Eisenhower’s final months begins 
to be reflected in the volume of arms and equip- 
ment shipments. 

Total production spending in the fiscal year just 
ended is now estimated at $14.3 billion, roughly 
the same as last year. Newest estimate for the 
year beginning July 1 is for an increase of at 
least $600 million in defense production expen- 
ditures. Aircraft spending is expected to total 
$6.1 billion; missiles, $4.2 billion; shipbuilding, 
$2 billion; other weapons and equipment, $2.7 
billion. Expenditures for “research, develop- 
ment, test, and evaluation” will rise from $4.3 
billion to $4.7 billion. 


New lure to cut contract costs... 


The Defense Department is considering a new 
type of contract for development and initial 
production projects on which fixed-price terms 
are not feasible. Purpose is to furnish greater 
incentives for cost reduction, with a lure of 
higher profit allowances. The contract would be 
known as a “cost-plus-award-fee” arrangement. 
Under its provisions, contractors could be penal- 
ized 5% of costs, or earn fees as high as 15%, 
depending on performance. (On present cost- 
reimburseable contracts, average gross profit 


runs from 5 to 8%.) The amount would be de- 
termined after the contract’s completion, rather 
than during contract negotiations. It would be 
specified by a board of military officials not 
directly connected with the project’s manage- 
ment, who would evaluate a contractor’s as- 
sumption of risk, product quality and reliability, 
and other performance factors. 

Initial industry reaction is critical of the pro- 
posal’s implication of more “overmanagement” 
by the Pentagon and the prolonged deferral of 
profit determinations. 


Labor outlook... 


AFL-CIO Executive Council’s reluctance to in- 
dorse administration-sponsored restraints on 
wage hikes casts some pessimism on Washing- 
ton’s effort to hold back the wage-price spiral 
in the auto and steel industries. Auto wage talks 
begin shortly, steel negotiations in October. 
President Kennedy and Labor Secretary Gold- 
berg want a “moderate” auto wage settlement 
to hold back what the President calls “unjusti- 
fied” wage and price increases. Administration 
insiders say, meantime, the White House “won’t 
tolerate” an industry-wide auto strike. 
Actually, Washington worries most about steel 
costs. But a high auto wage contract could mean 
higher auto prices, and a car price rise would 
spur a boost in steel costs. 

There’s another factor on autos. The Adminis- 
tration sees it this way: The nation is just 
coming out of a recession. An auto industry shut- 
down would not only delay the recovery but 
feed an already-high unemployment rate. If the 
auto makers agree to a costly settlement, on the 
other hand, higher prices would force an infla- 
tionary spiral and further weaken the competi- 
tive position of US products with foreign goods. 


Retraining for displaced workers . . . 


The Kennedy administration, still facing hard- 
core unemployment of several million persons 
whose job prospects are almost gone, is drafting 
a plan to relocate, train, and find employment 
for those who have been displaced by automa- 
tion or left behind in the job market. (AM/MM 
—Jun 26 ’61, p51) 

The proposal calls for retraining the jobless in 
depressed industries and regions, training and 
temporary work for the heavy influx of young 
people into the labor market, and manpower 
development and training to aid unemployed 
who have already lost out, even in healthy in- 
dustries, because they lack the necessary skills 
to compete for jobs. 


American Machinist/Metalworking Manufacturing + July 10, 1961 





This machine is a technical breakthrough. 


This is the essence of precision. 


In my opinion, Centalign® bore grinding 
and race grinding equipment is the 
finest and most modern single purpose 
equipment available anywhere 


in the world today. 


No comparable machine 


available from other sources. 


These actual quotations are typical of what people throughout the metalworking industry are saying about Bryant 
CENTALIGN Internal Grinders. Your nearest Bryant or Ex-Cell-O Sales Representative will be pleased to tell you why. 


BRYANT 


Chucking Grinder Co. 


10 CLINTON STREET, SPRINGFIELD, VERMONT, U.S.A. 
Internal Grinders « Special Machinery 
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Jee ROOD Ls. 


Smooth changeover expected .. . 
Automakers are looking forward to a smooth 
transition from production of current models 
to 1962 lines unless unexpected labor difficulties 
interfere. Inventories have declined steadily 
since shortly after the first of the year. At the 
end of May, the industry’s dealer inventory 
stood at a shade over 900,000 units. This repre- 
sents a 43-day supply—a 16-month low—and 
is the fourth straight month-end reduction. 
Some industry observers are predicting that a 
shortage of cars will develop later this year if 
tentative production schedules firm up. Chrysler 
Corp has boasted of a “near perfect” inventory 
position. By the end of September its dealers’ 
inventories will be near the two week level, the 
company predicts. 

The July production schedule is locked in. By 
August 31, nearly all 1961 model production will 
have ended. For the three-month period ending 
September 1, production is paced at well over 
a quarter of a million units fewer than for the 
same period a year ago. 

These schedules strongly hint that the industry 
does not look for a strike when the contracts 
with the UAW expire on August 31. If they be- 
lieved a strike likely, the manufacturers would 
schedule a strong July and August to build up 
inventories for the dry spell, Senator Curtis’ 
charges of industry-union collusion notwith- 
standing. August production may be the lowest 
seen in several years, in spite of the fact that 
by the second week of that month, the high- 
volume, low-priced three (Ford, Plymouth, 
Chevrolet) will all be in 1962 model production. 
Several other marques will be down for change- 
over for the remainder of the month, however. 
Changeovers begin at record early dates this 
year. And while contracts with the union expire 
after most model changeovers are completed, 
the early shutdowns appear to be the result 
more of fear of a market glutted with current 
models when 1962 cars are introduced, than the 
threat of a strike. 

At any rate, the UAW and the automakers have 
begun preliminary negotiations amid grave 
promises to try to avoid a strike and protect 
the public interest. In former years, contracts 
have expired earlier, either in the spring or 
early summer, shortly before previous models 
were to be phased out. This year’s August 1 
expiration, coming as it does at about the time 
the car makers are introducing their new wares 
to the public, is believed to be an advantage for 
the union. At the same time, decelerated produc- 
tion schedules and heavy layoffs forecast for 


July appear to hold any such advantage to a 
standoff. 


Negotiators eye the administration 
The industry’s negotiators are uneasy over the 
course the administration may take, and they 
are particularly curious about what the President 
means when he says he wants a “moderate” wage 
settlement. Labor Secretary Goldberg has asses- 
sed the wage settlements agreed to so far this 
year in other major industries as moderate, al- 
though they have ranged from $1.50 a week to 
17 cents an hour. 

Henry Ford Ik and UAW President Walter P 
Reuther will get a first hand definition of such 
“moderation” this week when they meet with 
President Kennedy and the other members of 
the President’s 24-member Labor-Management 
Advisory Committee in Washington. The com- 
mittee is meeting ostensibly to discuss all aspects 
of wages and prices for the nation. Actually, 
they will focus on the approaching auto-industry 
bargaining sessions. 


Changeover dates .. . 

Chrysler Corp will begin shutting down for 
model changes around the middle of July, fol- 
lowing last year’s pattern when it led the parade. 
Studebaker should have completed 1961 model 
production by the first week in July. This is 
about three weeks ahead of last year. American 
Motors may beat last year’s closeout day by 
about a week. 

Most Chevrolet plants will be down in late 
July, compared to mid-August a year ago. Buick- 
Oldsmobile-Pontiac assembly plants will close 
a solid three weeks ahead of last year, when 
those dates clustered around August 12. 

Ford Division assembly operations will run until 
about the end of July before changing over, 
about two weeks ahead of a year ago. Even the 
fast selling 1961 Lincoln Continental and Thun- 
derbird will close out three weeks ahead of last 
year’s Labor Day shutdown. 


Two new cars to make debut .. . 

Two entirely new cars will be born in the 
autumn. During gestation, they suffered under 
the code names “Canadian X” and “Canadian 
Y”. Ford Motor Co has named them Ford Fair- 
lane and Mercury Meteor. In size, they fit be- 
tween Falcon and Ford, and Comet and Mercury. 
General Motors will offer new compact body 
styles this year. Buick Special and Oldsmobile 
F-85 will begin making convertibles. The rumor- 
ed Falcon convertible is not ready for produc- 
tion; its prototype still has a hand operated top. 
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with men who know cutting tools...i’ts MORSE everytime 





/ 


MORSE 
means 
imelsw ester 


TRY MORSE...BUY MORSE 
SEE YOUR NEARBY MORSE DISTRIBUTOR 


—— TWIST DRILL & MACHINE co. A Division of VAN NORMAN INDUSTRIES, INC. 


NEW BEDFORD, MASSACHUSETTS R24 4i24 


WAREHOUSES IN: NEW YORK e« CHICAGO + DETROIT «+ DALLAS «+ SAN FRANCISCO 
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AIRCRAFBT 
and MISSILES... 


More money for bombers and space 
House Appropriations Committee has voted 
a $42.7-billion defense appropriation for the 
new fiscal year. This is only $6.2 million under 
the Kennedy administration’s request. 


Major changes in the committee’s bill: $448.8 
million extra for continued production of Boeing 
B-52 or Convair B-58 bombers or accelerated 
development of North American Aviation’s B-70; 
an extra $85.5 million to speed work on Boeing- 
Martin’s Dyna-Soar spacecraft; and a 2% across- 
the-board cut in all procurement funds to spur 
the Pentagon into more economical and efficient 
buying. 


Defense Secretary McNamara’s present plans are 
not to spend the additional sums. He wants to 
phase-out B-52 and B-58 production next year, 
as scheduled, and limit development work on 
the B-70 until a clear-cut decision is made. 


As AM/MM goes to press, the House of Repre- 
sentatives has approved this bill. It now goes to 
the Senate. 


And more money will be needed .. . 


Space exploration will be expensive. How ex- 
pensive? A NASA official estimates that his 
organization’s long-range plan will require fund- 
ing on the order of $12 to $15 billion. 


The advanced steps beyond 1970—manned lunar 
exploration and interplanetary flight—will ob- 
viously cost even more. At the same time, heavy 
funding will be required for the military pro- 
grams. And since the scope of military activity 
in space has not yet been defined, estimates of 
its cost are impossible. 


Some indication may be found, however, in the 
fact that the first military prototype program— 
the hypersonic glide bomber—is expected to cost 
about a billion dollars. 

These figures are from Space—Challenge and 
Promise, just published by the Aerospace Indus- 
tries Association, Washington, DC. This useful 
booklet traces the history of space research and 
looks towards its future. 


Space funds of $1.8 billion, the amount requested 
by President Kennedy, won unanimous approval 
of the Senate Space Committee. The bill stresses 
two programs: Project Apollo, an attempt to 
develop a three-man spacecraft to circle the 
moon by 1967 (a prelude to a manned landing), 
and the proposed Nova rocket, which will propel 
future spacecraft to the moon. 


Too many “think factories’? 

The House Appropriations Committee has or- 
dered the Defense Department to stop the mush- 
rooming growth of “think factories.” It charged 
that these non-profit organizations which supply 
the armed forces (primarily the Air Force) with 
research and technical services for missile and 
space programs, have become a major source of 
military waste. 


The committee said that “think factories,” to 
which the military services now turn over re- 
search, management, and even decision-making 
jobs, pay excessive salaries and overhead. It 
directed Defense Secretary McNamara to come 
up with a “realistic” program to curb their use 
by next year. 


This year Air Force asked for $113 million to 
finance six such organizations—$35.2 million for 
Aerospace Corp, $34.8 million for Space Tech- 
nology Labs, $15.3 million for Lincoln Lab, $15.0 
million for Mitre Corp, $11.6 million for Rand 
Corp, and $1.0 million for Analytic Services Inc. 


As a warning, the committee sliced $5 million 
from the budget of Aerospace Corp, which it 
declared was becoming too big and paying too 
high salaries. 


Other recent developments... 


@ Aerojet, Rocketdyne, General Electric and 
Pratt & Whitney have made informal, unsolic- 
ited proposals to National Aeronautics and Space 
Administration for development of a 1-million- 
pound-thrust _liquid-oxygen/liquid-hydrogen 
rocket engine. 


@ Approximately $1 million will be spent to 
study radical rocket-engine concepts during fis- 
cal 1962 if the President’s budget requests for 
NASA are approved. Studies will be continued 
in spiked, plug, expansion-deflection, horizontal- 
flow and reverse-flow nozzle designs. 


e Air Force is expected to request bids on its 
large solid-propellant booster in a few weeks. 
Engines will have to develop a thrust of 3- 
million pounds for 90-100 seconds. As many as 
seven such engines may be clustered in a booster 
stage. 


@ General Electric’s Flight Propulsion Division 
is working on a series of highly advanced en- 
gines. Work covers both study and development 
of engines for use over a wide range of Mach 
numbers, is probably aimed at a one-stage-to- 
orbit vehicle like the Air Force’s proposed Aero- 
space Plane. 
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There's nothing in the world like this new AMERICAN 
Numerically Controlled Traveling 19" Column 


OPENSIDE BORING AND DRILLING MACHINE 


It’s big. 

But this traveling, openside timesaver relishes small jobs 

in separate work stations, too. Work can be machined anywhere 

within the huge working area. Precise location of holes is 

established simply by a General Electric control system using 

1”, 8-channel tape without jigs or layout. Machine positions 

by tape control on both X (saddle) and Y (head) axes, or the 

machine may be positioned by keyboard for one-of-a-kind jobs. C+ 
Full zero shift, too. Big as it is, this American beauty does 


very precise boring. Ask for Bulletin 813-A. 


@® BORING 
® DRILLING 
® REAMING 


@® TAPPING 


This and all other AMERICAN COMPETE COMPETENTLY WITH 
machine tools are available 

on “Toolease”, American’s own 

leasing plan. 








LATHES e RADIAL DRILLS 
= SPECIAL MACHINES 


The American Tool Works Company 


Pearl Street at Eggleston Avenue ° Cincinnati 2, Ohio 
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MACHINE TOOLS... 


Court upholds leasing programs... 


Machine tool leasing arrangements which con- 
tain an option to purchase have been upheld in 
the United States District Court at Milwaukee. 
The court decision permits companies leasing 
machine tools to expense the rentals and frees 
them from having to amortize the machines as 
a capital investment during the rental period in 
case of later purchase. 

This action came about as a result of Kearney 
& Trecker Corp having sought successfully a 
refund of about $500,000 in taxes and interest 
for the year 1954. That amount had been 
assessed by the Internal Revenue Service, which 
contended that leasing contracts were, in effect, 
conditional sale sagreements. 

IRS has not indicated whether it intends to 
appeal the decision. 

The decision lifts the fog that has surrounded 
many of the leasing programs. It validates the 
kind of leasing contract, with purchase option, 
that Kearney & Trecker pioneered in the ma- 
chine tool field. It should give considerable 
impetus to leasing activities. 

After a flurry when leasing was first pushed 
seven or eight years ago, leasing settled down 
so that it now represents some 5% to 8% of 
the business of certain machine tool builders. 
Warner & Swasey is believed to have done the 
largest dollar volume in leasing of machine tools. 


K&T-CVA to sell Burgmasters.. . 


Burgmaster Corp, Gardena, Calif, has closed an 
agreement with Kearney & Trecker-CVA, Hove, 
England, whereby the latter will have exclusive 
sales rights for the Burgmaster machines in the 
British Commonwealth and Western Europe. 
The agreement is understood to contain an op- 
tion which permits K&T-CVA later on to manu- 
facture Burgmasters at its home factory for 
delivery in the Commonwealth and Europe. 
None of the arrangements is reported to affect 
the small bench-models. 


Payoff in three years... 

Air Force will not approve purchase of machine 
tools by its contractors unless the maximum 
pay-off time is three years or less, according to 
reliable reports. The average payoff period of 
machines bought lately is said to have been 
about 19 months. 

Only infrequently will the Air Force approve 
purchase of special machine tools. Machines 
must have enough flexibility to be used for other 
jobs when production programs are changed or 
cancelled. 


Main point is that the Air Force is looking for 
maximum possible payoff for every dollar spent. 
In its moderinzation program, the Air Force is 
seeking improved manufacturing efficiency, re- 
liability and repeatability. 

About 60% of recent purchases under the mod- 
ernization program have been for numerically- 
controlled machine tools. But stories that the 
Air Force “is wedded” to numerical control are 
incorrect. 

Air Force is reported to be taking a hard look 
at its retrofitting program. Current thinking is 
that a retrofitted machine must have all of the 
capabilities of a new machine, but not cost more 
than half the price of a new machine. 


Better business ahead . . . 


Electronics, aerospace and farm equipment firms, 
plus the armed services in their modernization 
programs, promise to be the most active buyers 
of machine tools the last half of this year. James 
C Kelley, executive vice president American 
Machine Tool Distributors Association, reported 
at a conference on the business outlook spon- 
sored by the U S Chamber of Commerce in 
Washington on June 30. 

About 19% of the nation’s distributors, in a 
special poll, named numerically-controlled ma- 
chines as the No. 1 class of equipment that will 
be in demand, Mr Kelley said. Special-purpose 
machines were named by 33% of the responses, 
and general-purpose machines by only 41%. 
One conclusion from this poll: Industry is giving 
priority to increased productivity and cost re- 
duction rather than just to replacement of obso- 
lete machines. 

The poll showed that 54% of distributors had 
received more inquiries and 48% had made 
more quotations in the first half of this year than 
in 1960, Mr Kelley stated. 

Mr Kelley predicted that foreign business booked 
by machine tool builders the last part of 1961 
would hold up to the level of 27% or better that 
has prevailed thus far this year. 


Covel adds lathe line .. . 


Covel Mfg Co, Benton Harbor, Mich, has bought 
from the Wade Tool Co, Waltham, Mass, its line 
of hand turret, finishing and toolmakers lathes, 
which will be added to the Covel line of pre- 
cision grinders. All the Wade lathe operations 
will be moved to Benton Harbor. 
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YOUR PRODUCT COSTS LESS 
AT THE END OF THE LINE 


when you start with B &W Job-Matched Mechanical Tubing 


Here’s how B&W makes unit cost savings possible on machined, formed 
and structural parts. First, B&W gives you unbiased assistance in choosing 
the proper stainless, alloy or carbon steel grade of seamless or welded 
tubing. Uniform physical and mechanical properties—hot or cold finish- 
ing—standard or special tolerances—proper heat treatment—are then built 
into the tube depending on your fabricating procedures and end-use ap- 
plication. When B&W Job-Matched Mechanical Tubing goes on the line 
you can be sure it’s as close as possible to the finished part. It also has 
optimum machinability or formability. The result: some fabricating opera- 
tions are eliminated. Others are speeded up. Your end product comes off 
the line at maximum rate of output—at minimum unit cost. 

Make good fabricating sense? To find out more, contact your local 
B&W District Sales Office or Steel Service Center. Meanwhile, write for 
Bulletin TB-430. The Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
won litle. ns TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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MATERIALS... 


Bearing produced chemically .. . 
Lubricating liquids and powders are replaced by 
a new metallurgical technique which chemically 
converts a milli-inch depth of part surface to 
a bearing. For high temperature service, the 
surface becomes a multi-metal alloy having 
lubricating properties. The microscopic struc- 
ture consists of a resilient lattice of fiber-like 
crystals interlaced with the crystalline struc- 
ture of the parent metal. 


Self-healing, the layer becomes a part of the 
bearing surface through the action of heat and 
pressure. The technique, developed by General 
Magnaplate Corp, Springfield, New Jersey, pro- 
duces a surface compatible with most chemicals, 
oils, and greases, as well as gases and metals. 
Three types of surface cover the temperature 
ranges from -100F to +1000F, from 1000F to 
1500F, and above 1500F. 


Powder-metal brakes .. . 

To eliminate brake fading (failure to maintain 
coefficient of friction at elevated temperatures) 
the Raybestos Division of Raybestos-Manhattan 
has been supplying sintered-metal brake blocks 
for use in heavy-duty logging trucks. The 
blocks, containing copper, iron, and lead pow- 
ders, plus other ingredients, weigh 3% lb apiece, 
are one inch thick, and total 24 per truck. They 
eliminate up to 300 gallons of water (2400 Ib) 
that had to be carried on each truck for cooling 
the brakes. 


New permanent magnet... 

With more than twice as much resistance to 
demagnetization as Alnico V, a new permanent 
magnet, Alnico VIII, is available from Crucible 
Steel Co of America. The new magnet material 
is substantially higher in both coercive force 
and maximum energy product than Alnico VI 
or VII. 


Developed for the motor and generator field, 
Alnico VIII also is adaptable to flat-speaker 
structures, cores for meters, magnetic separators, 
and focussing systems for electron beams. Nor- 
mally it is cast to shape in sand, precision, or 
shell molds, then finished by abrasive cutting or 
grinding. A magnetic heat treatment develops 
its strong directional magnetic properties. 


Silver shortage possible .. . 

Within a year or so, a serious silver shortage 
is a distinct possibility. World consumption has 
consistently exceeded mine production at a rate 
of roughly 67 million ounces annually over the 
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last decade. Industrial uses have overtaken the 
traditional markets—coinage and art. All uses 
are growing. 


Until now, Treasury-held reserves made up the 
difference between consumption and production. 
Available to all US consumers at 91 cents per 
ounce, these reserves normally balance supply 
and demand. But, experts at American Smelting 
and Refining tell us these reserves are virtually 
used up. The big question: “What happens when 
the reserves are gone?” 


First, silver will take a sudden, sharp rise in 
price. Several major industries are concerned. 
They wonder just how high the cost will go. 
Can they expect panic buying, stock hoarding, 
and wild price flurries? A poorly controlled 
condition could have serious consequences. 


The photo industry uses 28 to 32 million ounces 
each year, and the demand is rising. The auto- 
motive and appliance industries use in excess of 
24 million ounces annually. Electrical equipment 
calls for 18-20 million ounces per year now— 
and will need vastly larger quantities of silver 
in the immediate future. More silver is used in 
the new silver-zinc and silver-cadmium bat- 
teries, in chemicals and processing equipment, 
in pharmaceuticals, etc. 


Automatic vending machines, plus the ‘“‘popula- 
tion explosion,” are increasing world coinage 
requirements. France, Italy, Germany, and 
Austria are among the countries using more 
silver coins. 


Price freedom needed .. . 

One solution lies with the US Treasury, says 
ASARCO. By selling unlimited quantities to US 
consumers at 91 cents per ounce (lower than 
current world free-market price) it has kept 
the US price—and to an only slightly lesser 
extent the world price—firmly pegged. Silver 
mining, at this price, is a non-paying proposi- 
tion. Most silver, today, is a by-product of lead, 
zinc, copper, and gold mining. 


A decision now to sell silver at the market price 
would bring a modest price rise—and it would 
pave the way for orderly development of a 
stable market. This gradual transition, says 
ASARCO, would be preferable to shortages, un- 
certain supplies, and panic pricing. Legislation 
says only that 91 cents is the lowest price at 
which the Treasury may sell silver. It may sell 
at a higher price, or at the free market price. 
It also may choose to restrict sales. A sound 
answer to the problem must come from Wash- 
ington. 
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Williams-White Special Tube Reducer in major automotive plant. 


Custom Designed--Fully automatic 
Williams-White TUBE REDUCER 


PROBLEM: Design a machine capable of 
handling torque tubes to 514” in diameter 
with a single or double reduction or expan- 
sion operation for either or both tube ends. 
Williams-White engineers tackled this prob- 
lem, applying the engineering knowledge 
gained in designing many similar pieces 
of metal-forming equipment. Double, hy- 
draulically actuated, sliding die heads at 
each end proved to be the most practical 
solution for a compact, high-production ma- 
chine. With this design, position No. 1 
may be used for the first pass on a double 
reduction cycle and position No. 2 for the 
second pass. Where only one pass is re- 
quired, production is doubled by complet- 


ing two parts at each pass. 


Williams-White’s Special Horizontal Tube 
Reducer will complete one cycle every 7 
seconds using a 6” stroke of the die heads. 
Maximum production rates are maintained 
by the utilization of fully automatic load- 
ing and unloading equipment. 


An example of the wide scope of design 
and manufacturing capabilities at Williams- 
White, this special machine illustrates the 
practical application of engineering know- 
how gained through the building of metal 
forming equipment for more than a cen- 
tury. Discuss all of your metal forming ap- 
plications with experienced W-W engineers. 


WILLIAMS-WHITE & CO cootnics avenue, Moline, it 


the measure of Performance Reliability for more than a century 
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WHATS AHEBAD... 
in Metalworking 


Metalworking production hits 1961 peak... 


Metalworking production, as measured by the 
AM/MM index of metalworking production, has 
reached 105 (1957-100), the highest since Sep- 
tember 1960. This gain is especially heartening 
because pickups were registered in all five seg- 
ments of the metalworking industry. 

Steel producers now anticipate the traditional 
slowdown during the July-August vacation 
period. One big mill expects July and August 
to reflect 5 to 10% lower levels of operation 
than April-May. Automotive buying has slowed 
down because of model changeover. 

Despite recent strength in appliances, the situa- 
tion is not as bright as was hoped. Several ap- 
pliance lines are running lower than last year, 
even though this is traditionally a good selling 
period. A top executive in the field predicts that 
sales will be stronger in the second half and 
that the 1961 totals will top last year’s by 2 
to 5%. 

Cutting tool manufacturers report good to ex- 
cellent business. One major producer is working 
two ten-hour shifts daily and a six-day week. 
Tool makers are surprised at the strength of 
current business because summer is usually a 
slow period. 

Screw machine parts producers report some 
pickup in activity, but there are no signs of a 
nation-wide pickup at this time, according to 
the National Screw Machine Products Associ- 
ation. 

Manufacturers of automotive parts have experi- 
enced no great change in activity this month. 
Business continues on a good level, with little 


or no forward buying from Detroit. Demands 
are still being met week-to-week, with orders 
to just fill production requirements still the rule. 
There have been few reports of early model 
changeover as yet, but the outlook is definitely 
optimistic for 1961. 

Industrial fastener production continues to rise. 
One spokesman reports a 5 to 10% upturn in the 
last few weeks. Producers are optimistic for the 
second half of the year, especially the fourth 
quarter. 

New orders for industrial heating equipment 
more than doubled in the latest month—to a 
total of $9.65 million. Business so far this year, 
however, is 20% off from last year. 
Metalworking job-shop operations are spotty 
at the moment. From some, business is on a par 
with 1960; for others, the spurts are not sus- 
tained and business is rather slow. Here, too, 
most people are looking forward to the fourth 
quarter. 

Metal-stamping shops don’t seem to be benefiting 
from the general rise in business. Business, for 
many, is well below last year’s levels, and no 
one is predicting the future. 

The American Gear Manufacturers Association 
reports that its booking index for the latest 
month stands at 246.2 (1947-49=100), which is 
a volume decrease of 17.7% from the previous 
month. 

Gray-iron foundries are operating at 71% of 
ideal capacity, reports the Gray Iron Founders’ 
Society. This compares with 60% in the previous 
month. 
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OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


JUN MAY APR JUN 


Esti- Pre- Re- Year 

1 mated liminary vised Ago 
4 105 Total 

Index 105 103 99 107 


Machinery 98 104 


Electrical 
Machinery 115 


Autos } 98 120 
Other 
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Transportation . 90 88 93 


Other 
Metalworking ... 108 111 


American Machinist/Metalworking Manufacturing * July 10, 1961 





ii WVHHRLATI’S AHHAD... 
in Business 


1947 = 100 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 














JUN MAY APR JUN 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total Index 


159.2 159.3 159.3 159.4 
qis92 


Metalworking 
Machinery .... 194.6 194.7 192.2 


Other Machinery 

exc. Electrical. 174.0 173.9 172.5 
Electrical 

Machinery .... 156.0 156.0 160.2 
Fabricated Metal 

Products A 147.1 147.7 
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Business strong despite summer slowdown .. . 


Don’t think the business recovery has lost its 
steam if production gains in the months ahead 
aren’t as strong as they were in April and May. 
Summer is always a slack period for manufac- 
turers, a fact that no amount of talk about 
“seasonal adjustments” can hide. Steelmen, for 
example, are now talking about a leveling off 
over the summer, based on advance orders for 
the month of July. 

The business picture remains distinctly bright 
despite some summer slowdowns. In addition to 
growing buying potential throughout the econ- 
omy, the inventory situation adds to the outlook, 
too. Businessmen pared inventories at an annual 
rate of $4.5 billion during the first quarter, but 
by the second quarter they were adding to their 
stocks by $500 million. 

Thus, inventory changes alone added $5.0 billion 
to the flow of total business activity between 
the first and second quarters. During the months 
ahead, stocks will be built up even more. Based 
on expected sales gains, inventories should be 


built up at an annual rate of $3.0 billion during 
the final three months of this year, adding a 
substantial boost to industrial sales. 

The construction industry will also add some 
zip to business. While other industries go into 
their summer doldrums, outdoor work picks up. 
All told, the annual rate of new construction 
will perk up by $1.3 billion between the April- 
June quarter and the July-September quarter. 
Residential construction will spark the construc- 
tion industry, with gains in industrial building 
coming along at a slower pace. 

In addition to the push business will be getting 
from within the private sector of the economy, 
government spending will be growing. Budgeted 
items or programs already in the works call for 
combined federal, state and local outlays to rise 
7% between the second quarter of this year and 
the same period next year. With total govern- 
ment purchases running about 20% of gross 
national product, that 7% will be a mighty im- 
portant gain. 





WEEKLY BUSINESS 


Steel ingot operations (thousands of tons) 
Electric power output (million Kilowatt hours) 
Production of automobiles 


Engineering construction aw ards (Eng. News -Record—thousands) 


QUARTERLY BUSINESS 
Gross National Product (billions) 


Expenditures of new plant and equipment (millions) 4 
Profits after taxes in primary iron and steel industry (millions) _..... 103 
Profits after taxes machinery (except electrical) (millions) es eg 

Profits after taxes electrical machinery industry (millions) _.. ve 206 
Profits after taxes in motor vehicles and parts industry (millions) Es, 254 
Motors and generators new orders index (1947-1949 


* Seasonally adjusted 


INDICATORS 
Business Week Index of Activity (1947-1949—100) * 


Lotest Preceding Year 
Week Week Ago 
153.8 153.7 153.9 
1,978 1,985 1,739 
14,870 15,345 14,604 
128,830 129,274 141,247 
$82,985 $84,122 $92,074 


Preceding Year 


Latest 
IN DICA TOR S beavis Quarter Ago 


495.5 500.4 504.8 
33.85 35.50 35.15 
150 400 
191 185 257 
239 272 
416 565 


100) Bee ie 134 158 169 
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SEALED! SHIELDED: 
PROTECTED: 


Single Double Single Double Seal Single Double Cartridge 


Contact Seal Contact Seal Shield Shield and Shield Felt Seal Felt Seal 


hoover quality BEARINGS AT THEIR BEST 


Hoover bearings achieve highest quality standards 
through the use of exclusive Micro-Velvet balls, 
accurate within millionths of an inch, and Hoover- 
Honed raceways that are super smooth, superbly 
finished. 

To preserve this superior quality throughout ex- 
tended life, Hoover bearings can be protected 
with shields and seals to lock out dirt, grime and 


other harmful contaminants. As shown above, 
shields, seals in Teflon and felt, and a combination 
of shields and seals meet a wide range of require- 
ments. To assure highest quality . . . best pro- 
tection . . . specify Hoover sealed or shielded ball 
bearings. Get complete information from your 
local Hoover bearing distributor listed in the 
Yellow Page Directory, or write us direct. 


Micro-Velvet and Hoover-Honed are Hoover Trademarks. Teflon is a DuPont trademark for its fluorocarbon resins. 


SINE 17 <<) ee? Am.7! 


ROODWeT” 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 


Zone Sales 8581 South Chicago Ave., Chicago 17, Illinois 
Offices and 290 Lodi Street, Hockensack, New Jersey 
Warehouses 2020 South Figueroo, Los Angeles 7, California 


Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigan 


Please send me information on Hoover sealed and shielded ball bearings. 
Nome____ 


Company_ 


Address___ 


Ce oa See SS 
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Micro-Chip ts all alike! 


It's consistent. And you can start either end. Like a regular cigarette, 
both ends of Micro-Chip are alike. . . chamfered in-sizes 12" through 
2. Kaiser Aluminum’s new screw machine stock consistently delivers 
small chips... fast machining... minimum tool resetting... uniform 
machinability throughout each bar, from bar to bar and lot to lot. 


Call your Kaiser Aluminum Distributor for “Micro-Chip” 2011-T3. 


“ASK YOUR KAISER ALUMINUM DISTRIBUTOR FOR YOUR 1961 ALLOY COLOR CODE CHART + NEW LEADERSHIP IN THE WORLD OF ALUMINUM 


- 


KAISER 
ALUMINUM 





MICRO-CHIP 


20n-T3 
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What To Do About Automation 


A big educational job needs to be done about 
automation. For the truth is that automation is 
troubling a lot of people. 

They know little if anything about it. But the 
subject keeps cropping up at parties, in casual 
conversations, in Congressional hearings, and on 
radio and TV. 


The main theme... 


usually is that automation puts men out of work. 
And that is bad. 

Just this much about automation is sure, and 
there is no point in trying to dodge it: What’s 
happened on the nation’s farms over many years 
has also been happening in the nation’s fac- 
tories. 

As production of goods rose, the number of 
workers decreased. The output curve still is go- 
ing up and the worker curve is still going down. 

Automation does not end with the factory, 
however. The possibilities of automating the 
office are just as great as of automating the fac- 
tory. Perhaps even more so. 

But let’s look at the other side of the story. 
The service industries have expanded like mad 
in recent years. They promise to grow just as 
vigorously in the years ahead. They are likely 
to absorb an increasing ratio of the nation’s 
workers as time goes on. 


Automation creates jobs... 


as well as eliminates them. The vast and growing 
electronics industry, for one, would not be what 
it is were it not for automation. Automation is 
giving profitable employment to a new breed of 
engineers and technicians who are essential to 
its operation. 

This is not gainsaying the fact that automation 
has brought with it new and serious problems 
affecting the lives of countless workers. There is 
sure to be more shifting around of workers from 
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one job to another, and from one industry to 
another, than in the past. 

Such shifting around is bound to bring re- 
training problems of individual workers and of 
groups of workers. It also imposes on manage- 
ment a responsibility for planning ahead for 
serious changes in such a way that a minimum 
of unemployment occurs. 

It especially behooves industry to take the 
leadership in establishing the public image of 
automation as an invaluable asset to our econ- 
omy and to the welfare of our people. For that 
is what it is. 

The Russians have long realized how indis- 
pensable it is to the industrial supremacy that 
they seek. They have long had a close approxi- 
mation to a Ministry of Automation and periodi- 
cally boast about how many automatic produc- 
tion lines they are building. The least of their 
worries is whether automation contributes to 
unemployment. 


In western Europe .. . 


and in Japan, where mass production methods 
are feverishly being applied, automation is at 
the heart of the matter. Today’s advanced tech- 
nology, whether used in America or anywhere 
else, is wrapped around automation in one form 
or another. 

The race for industrial supremacy will be won 
by the nation that keeps constantly updating its 
technology and manufacturing processes, with 
automation intertwined throughout the entire 
structure. 

So there is no other choice than to accept and 
promote the art of automation. The more we use 
it wisely and fully, the better off we will be. 

Government officials, union leaders and indus- 
try leaders recognize this fact. But along with 
this recognition goes the responsibility for see- 
ing that automation’s benefits cause the least 
possible disruption to workers’ lives and jobs. 


EDITOR 





GRINDING 


EXTERNAL and INTERNAL 


at lower cost 


pMone 


TOOL POST GRINDERS 
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Quick, easy 
mounting on lathes, 
planers, shapers, millers 


With only the small tool investment 
in a Dumore Precision Grinder you 
can get that production, tool room 
or maintenance grinding operation 
done—right on the basic machine 
tools you already own! 


Quick, easy mounting gets it on and 
off your machine tools fast. It con- 
verts lathes to cylindrical grinders 
. .. Shapers, planers, millers to sur- 
face grinders . . . standard grinders 
to high-speed internal grinders. 


Dumore Grinders have precision- 
built quills designed to give close 
tolerance performance at speeds 
from 4600 to 42,500 RPM. Nine 
models, from 1/14 to 3 hp, swing 
Ye” to 12” diameter wheels. Inter- 
changeable pulley settings provide 
correct surface speeds for efficient 
grinding in all wheel sizes. Priced 
from $93.00 up, FOB Racine. 
Write for details. 


PORTABLE 
YOU CAN DO MORE WITH PRECISION 
METALWORKING 


TOOLS 
® 


THE DUMORE COMPANY °* 1329 17th St., Racine, Wisconsin 


VERSA MIL e DRILL-N-TAP UNITS © DRILLING UNITS ¢ DRILL HEADS 
MICRO-DRILLS ¢ DRILL GRINDERS e PRECISION GRINDERS 
HAND GRINDERS e FLEX-SHAFT TOOLS e QUILLS AND ACCESSORIES 


SEE YOUR LOCAL DUMORE INDUSTRIAL _ 
) SUPPLY DISTRIBUTOR FOR ALL THE FACTS 
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af 


CTR 


American Machinist/Metalworking Manufacturing - July 10, 1961 





VOL 105, NO 14 


American Metalworking 
Machinist | Manufacturing 


| 


JULY 10, 1961 





Drilling, chamfering, tapping 





Tips on machining titanium 


Unable to find consistently re- 
liable recommended practices 
for drilling, chamfering and 
tapping titanium alloys, Min- 
neapolis-Honeywell launched 
its own extensive tests. Here 
are the results 


By Clarence Mathewson and 
Frederick A Janz. production engineers 
Aeronautical Division 


Minneapolis-Honeywell Co. 
Minneapolis 


Unsatisfactory work-hardened holes, 
poor threads and broken taps have 
unfortunately been the rule rather 
than exception in shops attempting 
to follow the recommendations of 
material and tool suppliers for the 
still-infant science of machining 
titanium. 

Trouble is, titanium galls and 
work-hardens easily — especially 
during drilling, chamfering, or tap- 
ping of holes of less than %4-inch 
diameter. Cutting temperatures are 
high, and cutting tools usually dull 
rapidly. 


“Home-made” research 


Faced (1) with the need for mak- 
ing precision Ti parts for aircraft 
and missile controls, and (2) with 
a lack of satisfactory recommended 
practices, Honeywell engineers 
launched their own series of shop 
tests in an effort to solve the 
problem. 

Honeywell’s objective: to get ac- 
curately located screw holes with 
good, clean threads. Machine screw 
size range in which Honeywell is in- 
terested: 4-40 to 10-32. 


Alloy: Ti-6AI-4V 


The alloy used in all the tests was 
Ti-6Al-4V (Military Spec MIL-T- 


Holes 0.089 to 0.159 in. diameter are easily drilled in titanium alloy parts if drills 
are sharp, and work is rigidly supported under precision spindle. Drill and work must 
be flooded with a heavy-duty sulphochlorinated cutting oil, and feed must be constant 


9047), because it is the one most 
frequently machined in Honeywell’s 
Aeronautical Division shops, and be- 
cause it is similar in machinability 
to several other alloys used by the 
Division. 

In the tests the alloy was drilled, 
chamfered and tapped both in the 
as-rolled state, and after a conven- 
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tional heat treatment which hard- 
ened it to Rh 34 C. The heat 
treatment: heat the part to 1550 F 
for 30 minutes, water quench, age 
at 900 F for 24 hours, then air cool to 
room temperature. 

Actually, researchers were unable 
to detect any difference in machin- 
ability or work-hardenability be- 





Tips on machining titanium. .. 


tween the as-rolled and heat-treated 
states. 

Here is what they did find: 

Cutting speeds for drilling of small 
holes in titanium are best between 
20 and 40 fpm. 

Cutting oil should fiood the drill 
and hole constantly. Honeywell has 
had good results with a sulphurized 
and chlorinated mineral oil contain- 
ing about 8% fatty material—a com- 
pound used regularly in the com- 
pany’s shops for machining such 
other metals as alloy and stainless 
steels, Monel, and Armco iron. 

Feed rates must be sufficient to 
keep the drill point buried in the 
work. Hand feeding is okay if pres- 
sure is heavy and constant. 


Chip packing 

Work-hardening occurs frequently 
in drilling of holes more than 1 
diameter deep—because chips have 
a tendency to stick to the cutting 
edges and margins of the drill, and 
move up the chip flutes with increas- 
ing difficulty as the drill goes deeper. 
Packing of chips in the flutes causes 
rapid overheating and subsequent 
work-hardening. 

For this reason, if the hole to be 
drilled is more than 1 diameter deep, 
the drill should be retracted once 
each half-diameter increase in depth. 
This clears the chips from the flutes. 

Lips and margins of the drill 
should be examined each time it is 
removed from the hole—because 
smearing of chips on the margins 
results in oversize holes and work- 
hardening of the hole, and wear at 
the outer corners of the lips indi- 
cates early dulling. It is good prac- 
tice, generally, to establish an ar- 
bitrary drill “replacement schedule 
(minimizes tool and work spoilage). 


Drill geometry 


Drill material and geometry are 
important. For small drills, a 140° 
included point angle and 12° point 
clearance angles usually give best 
results. The point must be centered 
accurately, and drills must never be 
sharpened by hand, because inaccu- 
rate points not only cause inaccurate 
holes, but early breakdown as well. 

High-cobalt HSS drills are pref- 
erable, simply because they stay 
sharp three times as long as regular 
HHS drills, and they can be re- 
sharpened. If recommended pro- 
cedure is followed, a high-cobalt 
drill will average 60 holes per re- 
grind. 

New regular HSS stub drills with 
polished flutes work satisfactorily, 
too—will drill an average of 20 holes 


84 


before dulling. But because the 
flutes and margins of these drills 
wear rapidly, they should not be 
resharpened. 

Don’t drill through guide bushings 
—they interfere with the flow of cut- 
ting fluid around the drill and into 
the hole, also with flow of chips out 
of the hole. Make some other provi- 
sion for locating the holes. 


Chamfering titanium 


Minneapolis - Honeywell’s tests 
showed that rules for drilling small 
holes in titanium also apply to cham- 
fering the holes before tapping. 

Two-flute cobalt HSS drills are 
preferable—with points ground to a 
90° included angle. Regular HSS 
drills break down too fast. 

Chamfering tools also must be 
machine sharpened, with the lips 
straight and central with the tool 
axis. Point clearance angles of 12° 
are best. 

Feed (as in drilling) must be 
sufficient to insure a good chip load, 
and pressure must be constant. Cut- 
ting speed should be between 20 and 
40 fpm. 

Best results are obtained when 
the chamfering tool is fed to a posi- 
tive stop, then withdrawn quickly 
(as in drilling a bottomed hole). 

For small holes to be tapped with 
machine screw taps, Honeywell now 
chamfers the holes to the following 
diameters: 
Screw Size 

4-40 
6-32 
8-32 
10-32 


Chamfer diameter 
0.137 
0.167 
0.195 
0.221 


Tapping 

It is important that a hole to be 
tapped in titanium not be work- 
hardened during drilling or chamfer- 
ing—and that the tap be relieved so 
that its threads will not rub on the 
hole surface and work-harden as 
the tap moves into the hole. 

Honeywell’s tests proved that con- 
ventional two-flute, spiral-point, 
plug-style, H2-pitch-diameter taps 
can be used effectively if modified by 
grinding away the threads behind 
the cutting edges (down to the minor 
diameter, leaving full-thread lands 
only 0.015-in. wide backing up the 
cutting edges.) 

With such taps, through holes can 
be machined tapped at 10 to 30 fpm, 
using a leadscrew. The tapping head 
must be set for as short a stroke as 
possible, and the workpiece must be 
held in such a way as to insure that 
it will not move when the tap enters 
the hole. 


Twisting of the workpiece (caused 
by tap pressure) leads to work- 
hardening, which in turn causes 
rapid tap wear or breakage. For 
this reason, taps must be replaced 
as soon as they are worn enough to 
cause a back thrust on the work 
when the tap reverses. 

Immediately before tapping a hole, 
the tap should be covered liberally 
with a lithopone paste—a mixture of 
lithopone (zinc sulphide) powder 
and oil. Honeywell uses 70% litho- 
pone, 30% SAE oil. 

This tapping lubricant is recom- 
mended by Battelle Memorial Insti- 
tute’s Manual on the Machining and 
Grinding of Titanium and Titanium 
Alloys, and has proved to be the best 
Honeywell has tried. 

Taps should be cleaned with an air 
blast and recoated with lithopone 
paste before succeeding holes are 
tapped. 


Taps wide range of sizes 


Minneapolis - Honeywell to date 
has. successfully machine - tapped 
through holes in sizes ranging from 
4-40 NC-2B to 10-32 NF-2B—when 
the drilled holes are as large as 
minor diameter specifications permit. 
No attempt should be made to ma- 
chine-tap holes to full thread depth. 

Blind holes have been tapped suc- 
cessfully by machine-tapping down 
as far as possible (without compact- 
ing the chips in the bottom of the 
holes) with plug taps as previously 
described, then hand-tapping to 
within three threads of the bottom 
of the holes with similarly modified 
bottoming taps. 


General machining rules 


Honeywell researchers also found 
that several machining rules which 
also apply to the machining of high 
alloy and exotic metals are essential 
to efficient and accurate machining 
of titanium: 

e Machines and workholding fix- 
tures must be rigid and accurately 
aligned. 

e Spindle drives must have suffi- 
cient power to turn the tools steadily, 
without chatter or slippage. 

e Feed rates must be sufficient to 
insure a good chip load. No cutting 
tool can be allowed to ride on the 
workpiece without cutting, because 
work-hardening develops quickly. 

e Cutting should never be attempted 
with a worn or dull tool. Tools can 
be used effectively only as long as 
they produce clean, uniform, smooth 
chips. Dulling of cutting edges is 
indicated when the chips start to 
show rough or “feathered” edges. e 
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ABOVE: Tedious hand scraping chore has been cut 50% by 
accurate milling. The 55° dovetail is shown here being 
scraped to mate with the saddle 


LEFT: Ingersoll miller cuts a Jigmil dovetail and finishes 
this critical surface at 12 ipm. Large-OD cutter on left rail 
head machines oil grooves and side of flat way at 30 ipm 


Fiat within tenths—by MILLING 


Hand scraping of bedways, as tedious a chore as any 
machine tool builder has to face, can be cut as much as 
50% by this adjustable-rail miller 


Hand scraping has been cut 50% and 
machining time 60% on beds for its 
new line of Jigmils at Detroit’s 
DeVlieg Machine Co. Reason: a new- 
ly installed Ingersoll adjustable-rail 
miller which produces bedways flat 
within extremely close tolerances 
over 24-foot lengths. 

As a result, as much as 70 hours 
is cut from hand scraping time, which 
is still necessary as a finishing tech- 
nique and for producing oil pockets, 
or depressions, on the bed and way 
surfaces. With the miller, DeVlieg 
achieves a basic Jigmil accuracy of 
0.0001 in. per foot for straightness 
and alignment of all way surfaces. 


8-ft-deep concrete base 


The miller is installed on an 8- 
foot-deep concrete base, to insure 
rigidity, and has a 26-foot table 
riding on a 60-foot bed length. 

Two 60-hp motors (adjustable 
speed dc) power the horizontal and 
right rail heads at 70 to 590 rpm, and 
a 15-hp de motor powers the left rail 
head at 59 to 234 rpm. A 7% de motor 
powers the table and a 10-hp de unit 
feeds the crossrail and heads. 

Two oscillating chip conveyors, one 
on each side of the machine bed, 
carry chips to a filtering and collect- 
ing system beyond the bed’s end. 

Most critical surfaces on the Jigmil 


beds are the two flat ways and the 
55° dovetail angle, which must mate 
exactly with the saddle dovetail. 
These are milled along with the bed 
wing, top clearance for the dovetail 
way, the bed end, and the gear box 
surfaces—all of which are roughed, 
semi-finished and then finished with 
up stresses in the 38,000-lb cast iron 
bed. From %8 to % inch of stock is 
taken off each surface, but the fin- 
ishing cuts remove no more than 
0.010 inch. 

High accuracy is further insured by 
inserting 24 sliding parallels under 
the base of the bed being machined 
to support it on the machine table. 

Cutting tools are kept sharp with 
an automatic Ingersoll cutter grinder, 
which regrinds all inserted-blade 
carbide cutters, producing tooth 
shapes, reliefs and clearances that 
are consistent all around each cutter. 

It has been DeVlieg’s experience 
that milling cutters produce a more 
uniform sheared surface on the cast 
iron beds than does a planer tool. 
Not only is the surface basically bet- 
ter when milled, it is easier to scrape 
—an important factor in final fitting, 
when the bed and saddle dovetails 
are scraped together and to master 
plates. 

Milling sequence: (1) rough and 
semi-finish all top surfaces and one 
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Automatic Ingersoll cutter grinder pro- 
duces exact cutter geometry on carbide 
inserted blade milling cutters. Next step, 
the DeVlieg people say, may be to lap 
cutting edges, which could produce a 5 
to 10 micro-inch finish on the work 


side, (2) turn the bed over and rough 
and finish the bottom and remaining 
side, (3) turn the bed over again 
to finish mill the top surfaces and 
side gear box pads. 

Cutting speeds range from 25 to 
35 ipm for roughing, and 30 to 40 
ipm for finishing (when stock re- 
moval is much lighter). e 





Getting the bugs out of 


That old standby, the three-wire method 


if properly applied can increase accuracy 


loa 


and reduce rejections. Here are ways to 
eliminate some sources of error 


3-wire ene 


By Robert T Parsons president 


The Van Keuren Co 
Watertown, Mass 


Three-wire measurement has, over 
the years, proved to be a highly eco- 
nomical and efficient method of 
measuring thread gages and thread- 
ed parts. However, many difficulties 
and losses result from the improper 
application of this method or from 
the use of inaccurate wires or meas- 
uring machines. 

Three sources 
method: 

e Lead angle effect 

e Calibration and accuracy of 
measuring wires and the computation 
of the correct constants 

e Measuring instruments 
pressures. 

In this article we will consider on- 
ly 60° single-start threads with lead 
angles of less than 5°. For a discus- 
sion of the wire measurement of mul- 
tiple-start threads and threads with 
larger lead angles, see Ref 1, Appen- 
dix D. 


Lead angle effect 

In this country, it has been gen- 
eral practice to neglect the effect of 
the lead angles when computing wire 
sizes and measurements over a great 
range of single-start, 60° threads. 
And it is true that errors due to this 
practice have usually been less than 
0.000,10 in. 

However, with the technological 
advance almost certain to come dur- 
ing the next decade, the question 
arises as to whether this inaccuracy 
can be tolerated much longer. In our 
opinion, it cannot. 

The 0.000,10-in. error listed above, 
as a matter of fact, in some cases is 


of error in the 


and 
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as much as 50% of the permissible 
pitch diameter tolerance for thread 
gages in use today. 


Complications 


The British currently allow for 
lead angle effect in wire measure- 
ments—thus a foundation for dis- 
agreement already exists. Some of 
this country’s leading authorities on 
screw threads are trying to bring 
this situation to the attention of all 
concerned, but it should be noted 
that the elimination of this class of 
error can only be accomplished on 
an industry-wide basis. 

Over the last 15 years a great 
amount of research on thread meas- 
urement has been carried out by 
Dr Werner F Vogel of Wayne State 
University, Detroit. (Ref 1, Appendix 
D). He investigated the exact geom- 
etry of the contact of a measuring 
wire in the thread groove, and ar- 
rived at theoretically exact equa- 
tions that need neither the lead angle 
nor any other correction. Essentially 
the same is true for his simplified 
numerical method, which for the 
sake of expedience and convenience, 
replaces one of his exact equations 
by an extremely precise approxima- 
tion. 

As a result of Dr Vogel’s research, 
it was possible to compute and pub- 
lish precise tables of wire measure- 
ment for many lead angle values 
(Ref 1). These numerical tables 
(sample in Table 2) permit the ra- 
pid and simple determination of 
highly accurate wire and measure- 
ment values. 

For those who prefer to continue 
using thread measuring wires of the 
0.57735-in. series, Vogel’s basic re- 
sults and the numerical tables (such 
as Table 2) can be used to develop 








Table 1. Wire Sizes 
and Constants 
60° 1-Start Threads, 0° Lead Aangle 





Threads Wire Size Constant 


per (G) (C) 
_.$773502 
n 


inch 


8660255 
(n) n 


(3G)— 





.02158 
.02161 
.02164 
.02167 
.02170 


40 .01441 
.01442 
.01443* 
.01444 
01445 
*Nominal best size wire 
NOTE: Similar values are available for 


all common threads per inch. 











better correcting values. Thus Table 
1 could be easily expanded for each 
of the various thread series to show 
more accurate constants which take 
into consideration lead angle effect. 

In the Reference Book Sheet, p109, 
we have worked out the measure- 
ment of a 5-40 thread gage which re- 
flects the effect of the lead angle. The 
constant arrived at there (step 27) 
for 0.01443-in. dia wires is 0.02169 in., 
compared to a constant of 0.02164 in. 
for zero degree lead angle (Table 1). 


Wire calibration and accuracy 


A more insidious area where er- 
rors in three-wire measurement can 
occur is in the calibration of meas- 
uring wires. The method to be used 
is spelled out in Ref 4 (p196) as well 
as in Ref 1 (p197) and is illustrated 
at right. 

For many years, it has been con- 
sidered that an adequate tolerance 
on wire diameter would be +0.000,- 
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Measuring a thread gage with a Light Wave Micrometer. Sketch shows 
proper position of the wires in the thread spaces and also the correct 
anvil-spindle contact. Pressure indicator permits this machine to achieve 


0,000,010-in. accuracy 
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Table 2. Axial Angle Screws, 1 Start 


Values of d,;, and Pin Constant (C) for 1-in. Axial Pitch 





lead Ratio 


Angle 


L/D Dif 


60° Screws 
dp in 





4.0 .2197 

4.1 .2252 55 
4,2 2307 55 
43 2362 55 
4.4 2417 55 





Note: Complete tables are contained in Ref 1, Appendix D. 


57575 
.57567 
57559 
57551 
57543 








020 in. of nominal size. This means, 
theoretically, that there could be a 
forty millionths spread between 
maximum and minimum wire di- 
ameter for any given number of 
threads per inch. 

Several years ago the Van Keuren 
Co decided that this relatively wide 
tolerance could lead to substantial 
disagreement as to the measured 
pitch diameter of the thread. There- 
fore, we decided to calibrate all 60° 
thread-measuring wires to within 5 
millionths of true diameter of the 
wires, and label them with their ac- 
tual size. 

This ups measurement accuracy, 
in some cases, by as much as 60%. 
Consider the following example: 


Incorrect answer 

Assume we are going to measure 
a 5-40 NC Go thread gage, Class X, 
with pitch diameter requirements: 
Basic, 0.1088 in.; Tolerance, 0.1088 to 


0.1090 in. Table 1 tells us that 0.01443 
in. is the nominal best size wire. 

Before going further, let’s look at 
the wires themselves. If we use wires 
that have been calibrated to within 
0.000,005 in. of exact size, we can be 
sure that the matching constant will 
be within 0.600,015 in. of correct 
value (Constant = wire size x 3 
0.8660255). 
thin. 
pitch diameter = measurement 
“s: constant, the error in measured 
pitch diameter due to variation in 
wire size will be no more than 0.000,- 
015 in. or only 74%% of pitch diame- 
ter tolerance. 

If, on the other hand, we do not 
know the diameter of the wires, ex- 
cept that they be within 0.000,02 in. 
of nominal best size, we have no 
choice but to use the nominal con- 
stant of 0.02164 in Table 1. And, 
since actual wire size may vary as 
much as +0.000,02 in. from nominal 


since measured 
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Thread wires must be calibrated between 
a flat contact and 0.750-in.-dia cylinder 


size, our constant may be in error 
as much as +0.000,06 in., or 30% of 
total pitch diameter tolerance. 

Assume that, using uncalibrated 
wires designated 0.01443 +0.00002 in., 
we obtain a measurement of 0.13045 
in. To compute pitch diameter, we 
deduct the nominal constant of 
0.02164 in. and obtain 0.10881 in. 

Since allowable pitch diameter is 
0.1088 to 0.1090 in., we assume that 
pitch diameter is near the low limit, 
but within tolerance. 

Now, assume we have the wires 
calibrated and find that they are ac- 
tually 0.01445 in. dia. Using Table 1, 
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3-wire measurement. . . 


we find that correct constant for this 
diameter is 0.02170; thus actual 
measured pitch diameter is 0.10875, 
below the minimum allowable. Thus, 
the part should actually be rejected. 
(We haven’t even considered lead 
angle in this example.) 


Wire calibration and accuracy 


Our company is often asked to ar- 
bitrate disputes between vendors 
and customers regarding rejected 
threads. In all too many of these 
cases, it has been found that the dif- 
ficulties were due to the use of un- 
calibrated wires. It does not seem 
sensible to risk expending a substan- 
tial percentage of our working al- 
lowance on uncertainty as to the di- 
ameter of the measuring wires. 

It is strongly recommended that 
uncalibrated thread measuring wires 
now in use be carefully inspected and 
calibrated at proper measuring pres- 
sure and contact condition and that 
accurate matching constants be cal- 
culated in each instance. Such in- 
spection could be carried out in- 
ternally, if proper facilities are 
available, or could be done by one of 


the manufacturers of thread-measur- 
ing wires. 


Instruments and pressures 


To give accurate results in the 
three-wire measurement of threads, 
a measuring instrument must be se- 
lected that will allow: 

e Accurate measurement to the 
5th decimal place 

e Control of measuring pressure 

e Flat and parallel measuring 
contacts. 

For the calibration of wires, meas- 
uring machines need these charac- 
teristics plus the ability to be adapt- 
able to a roll anvil. 

Instruments used by us in making 
three-wire measurements are our 
Light Wave Micrometer, the Pratt & 
Whitney Measuring Machine, and 
Sheffield’s Matrix Floating Carriage 
Diameter Measuring Machine. All 
three of these instruments have pres- 
sure control features which are of 
extreme importance. 

Using instruments which do not 
fulfill the above requirements will 
inevitably lead to the loss of a part 
of the pitch diameter tolerance. 


We understand that the Bureau of 
Standards is currently considering 
what measuring pressure should be 
used when the number of threads 
per inch is more than 80. (Pressures 
for wire measurement up to and in- 
cluding 80 threads per inch are set 
forth in Ref 4, pp 109 and 196.) We 
find that one pound pressure is too 
great for this new family of fine 
threads, and that it may, in fact, 
prove too great even when dealing 
with threads of 56 to 80 per inch. e 
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Plastic coat shows up bearing cage stresses 


Up to now, force exerted on bearing 


separators (cages) by rolling ele- 
ments has been considered impossi- 
ble to measure. But Philadelphia’s 
SKF Industries is now gaging that 
force so accurately that bearing 
cages can be made lighter with no 
loss in strength (AM/MM—May 29 
61, p3). 

With the new method, designers 
can now limit heavy material appli- 
cations to the point of greatest stress, 
change the cage shape and lengthen 
the life of existing designs by re- 
ducing cage failure, one of the major 
causes of bearing breakdown. 

Photoelastic measurement (observ- 
ing strain lines in a plastic model 
subjected to polarized light) is the 
best method for determining stresses 
on all parts of a moving element 
simultaneously. But plastic models 
are more elastic than the usual bear- 
ing cage material and thus don’t give 
a true picture of cage stresses. 

That’s the opinion of John Law- 
rence, one of the developers of the 
SKF technique, which is a modifica- 
tion of photoelastic measurement. 

Instead of building a separate 
plastic model, SKF coats the surface 
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Adjusting 4000-frame-per-second camera to shoot patterns created by polarized light 


bouncing off plastic-coated bearing separator 


of a regular bearing cage with 
birefringent (double refracting) 
plastic, then sets the bearing turning 
on a test stand and bounces polar- 
ized light off a thin film of reflective 
cement which holds the plastic to the 
cage. 

The light bounces off the bearing, 
passes through an “analyser” filter, 
and clearly shows up the stresses on 
the cage under actual operating con- 
ditions. 


To record the stresses, a high- 
speed camera shoots through the 
analyser, producing photographs 
that reveal highly colored fringes 
representing the magnitude of stres- 
ses in all parts of the moving cage. 

Not only does the new technique 
produce cage stress figures repeat- 
able within 10%—it may also be 
adapted to measuring tangential 
forces between rollers and races in 
bearings. ¢@ 


American Machinist/Metalworking Manufacturing + July 10, 1961 





You can get $ for small business 


More than 1400 small companies 
across the country—many of them 
manufacturing firms—have received 
money and management advice in 
the last few years from small busi- 
ness investment companies. 

Small business investment com- 
panies are a relatively new source 
of capital and counsel for small 
businesses. The SBIC program got 
off to a slow start after it was au- 
thorized by Congress in 1958 and 
signed into law by former President 
Eisenhower in August of that year. 
As 1960 drew to a close, however, 
the program picked up momentum 
and is now operating under a full 
head of steam. 

At the moment there are over 275 
SBICs in operation throughout the 
country, and the Small Business Ad- 
ministration is licensing several 
more each week. 


How does an SBIC work? 


A small business investment com- 
pany invests in small firms through 
direct loans or the purchase of con- 
vertible debentures, stocks, or war- 
rants. It may invest in any kind of 
business, with the following excep- 
tions: gambling enterprises, firms 
which get more than 49% of their 
income from the sale of liquor, those 
which are chiefly agricultural, re- 
lending companies, and those which 
might use the funds for land specu- 
lation or to create a monopoly. 

What is a small business? The 
Small Business Investment Act of 
1958 and regulations of the Small 
Business Administration state, in 
general, that any company with total 
assets of less than $5 million, net 
worth of less than $2.5 million, and 
average after-tax earnings of less 
than $250,000 annually over the most 
recent two year period is a small 
business. 

Before it can begin investing in 
small companies, an SBIC must have 
paid-in capital and surplus of at least 
$300,000. The Small Business Admin- 
istration is authorized to purchase 
subordinated debentures from the 
SBIC for an additional $150,000. 
Further, SBA may loan to the SBIC 
up to 50% of its paid-in capital and 
surplus—at 5%% interest in most 
parts of the country, 4% in depressed 
areas. A small business investment 
company is limited by law to invest- 
ing no more than 20% of its paid-in 
capital and surplus in a single small 
company. 


It is not the small SBIC, starting 
with its legal capital minimum, that 
has made the spectacular advances 
that have aroused the interest of in- 
vestors. Rather, generally, it has 
been those that have “gone public” 
—raised large sums of money 
through public stock issues. 

Some of the larger publicly owned 
SBICs (with their capital and sur- 
plus) are: Boston Capital, $22.5 mil- 
lion; Electronics Capital, $18 million; 
Midland Capital, $16.25 million; 
Franklin Corp, Growth Capital, and 
Marine Capital, all $10 million. 


Bright future for SBICs 


Phil David Fine, Deputy SBA Ad- 
ministrator for the Investment Divi- 
sion, says, “Operations by SIBCs 
which have obtained capital through 
stock offerings seem to me to have 
awakened the investing public to the 
profit possibilities inherent in the 
investment of long-term capital in 
the thousands of American small 
businesses whose horizons have been 
limited only by the lack of capital 
funds.” 


Specialization pays off 

A number of SBICs use the shot- 
gun approach in investment, diversi- 
fying in many industries. But the 
pacesetters have been concentrating 
in scientific and technological opera- 
tions. A good example is Techno 
Fund, Inc, of Columbus, Ohio. 

Techno Fund has invested just 
over $6.5 million in thirteen small 
companies, most of which are in the 
metalworking field. Here are some 
of the companies in which Techno 
Fund has invested, the product lines 
of the companies, and the approxi- 
mate amount invested: 

Wallace Expanding Machines, Inc, 
Indianapolis, Ind—hydraulic expand- 
ing machines, tools and dies, and 
packaging machinery. Investment: 
$1 million. 

Keinath Instrument Co, Columbus, 
Ohio—recording and indicating in- 
struments for steel making, heat 
treating, chemical processing, and 
oil refining. Investment: $80,000. 

Taccone Corp, North East, Pa— 
hydro-pneumatic molding machines 
designed to replace foundry sand 
mold production in auto, machine 
tool, construction and sanitary-ware 
industries (AM/MM—Dec 12 ’60, 
pll2). Investment: $400,000. 

Shepherd Industries, Inc, Nutley, 
NJ—digital and analog magnetic 
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tape recorders, components for com- 
puters and data processing systems. 
Investment: $800,000. 

Hancock Telecontrol Corp, Jack- 
son, Mich—electronic equipment for 
monitoring industrial production 
(AM/MM—Apr 7 ’58, p130). Invest- 
ment: $350,000. 

Raydata Corp, Columbus, Ohio— 
vibration analysis, machine monitor- 
ing, and data control equipment. In- 
vestment: $250,000. 

National Cleveland Corp, Cleve- 
land, Ohio—gear shapers, cutting 
tools, plastic forming machines. In- 
vestment: $450,000. 

KPT Mfg Co (formed from Kidde 
Precision Tool Corp), Roseland, NJ 
—precision machining, custom-built 
machinery. Investment: $1 million. 


Do you qualify? 

What does an SBIC want to know 
about a company before it offers 
assistance? Naturally, an SBIC will 
check thoroughly the financial, legal, 
and general history of a company. 
Techno Fund also asks the following 
questions, positive answers to which 
will, in most cases, qualify a com- 
pany for assistance: 

e Is your firm a small business as 
defined by the Small Business In- 
vestment Act of 1958 and regulations 
of the Small Business Administra- 
tion? 

e Do you operate a technically based 
manufacturing business, with a good 
product in production and with a 
growth potential? 

e Does your firm have a marketing 
operation in progress (even though 
a sales potential to support opera- 
tions has not yet materialized)? 

e Does your product or products 
have industrial and/or consumer ap- 
plications? (Governmental markets 
alone are considered too risky.) 

e Do you have the nucleus of man- 
agement ability around which good 
engineering, production, sales, and 
financial assistance can be built? 

e Are your research and develop- 
ment oriented—with qualified tech- 
nical personnel? 

e Do you have a product in produc- 
tion, even though it may not yet be 
on the market? 

e If an older company, do you offer 
the possibility of growth through 
manufacture and sale of existing 
products, or do you have the plant, 
equipment, and personnel to manu- 
facture new products which Techno 
Fund may be able to bring to you? e 





Cam-controlled tools do the job faster 





Planer-scarfing of formed shapes 


Both sides of 5-in.-thick half-sections for air compressor inlet and outlet nozzle tubes 
were scarfed simultaneously in this setup on a 4-ft Rockford hydraulic planer. Novel 
cam-controlled slides in each of two special clapper-box assemblies move tools side- 
ways so they will follow the contour of the part as the cut progresses. Scarfing had 
to be done :ccurately to insure high-quality weld joints 


Continuous full- tration welds made with automatic submerged-arc equipment 
Le pene n au 2 july 
joined two half-sections along opposite longitudinal seams to form a nozzle. Joint 
edges were machine-scarfed to dimensions shown 


Two HSS tools clamped in cam-controlled cross slide of clapper-box simultaneously 
cut top face and two beveled edges of scarfed edge for weld joint. Planer operated 
at 10 strokes per min, resulting in cutting speed of approx 50 fpm for 16-in.-long cut. 
Down feed per stroke was approx 0.008-in. for most cuts, and depth of cut averaged 
% in. when scarfing sides of %-in.-thick nozzle half sections 


By Kenneth H Schultz 


chief engineer tools & facilities 
West Allis Works, Industries Group 
Allis-Chalmers Mfg Co 


There are times when conventional 
hand chipping is not accurate enough 
to prepare edges or welding. A case 
in point is preparation of casings 
for large air compressors, which re- 
quire weld joints of such quality 
that only machine scarfing can do 
the job. 

Allis-Chalmers’ problem was fur- 
ther complicated by the shape of 
hot-formed half sections for inlet 
and outlet nozzle tubes. Two longi- 
tudinal weld seams were needed for 
each subassembly—none of them 
along straight lines. The solution: 
cam-controlled tools for machine- 
scearfing the edges. 

As shown, two unusual cam-ac- 
tuated floating tool slides were made 
to fit into special clapper-box as- 
semblies developed for a 4-ft hy- 
draulic planer. 

Air-actuated tool lifters in the 
planer heads raised the tools on the 
return stroke—but not enough to 
lift the 1%-in.-dia cam follower 
rollers from the cams—thus insur- 
ing accurate alignment of the tools 
with the edges of the workpieces at 
all times. 


Only five fixtures needed 


Four different inlet and outlet 
nozzle tubes were needed, so that 
it was necessary to form and scarf 
eight different half sections. By care- 
ful planning, three fixtures could be 
used for two half sections each. In 
other words, only five fixtures could 
do the job. Each of the interchange- 
able fixtures had adjustable locators 
and clamp assemblies. 

Fixtures and tooling for each job 
were set up with master shapes, and 
floating tool slides were so designed 
as to provide the necessary adjust- 
ment in spacing between the cam 
follower rollers and the cutting tools. 
In this way, both sets of tools could 
be used simultaneously, and a part 
could be completed on both sides at 
the same time. 

Floor-to-floor time for these scarf- 
ing operations averaged 30 minutes 
per half section. e 
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A- Tool Bit For Flat- Facing Cuts 
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B- Tool Bit For Chamfering Cuts 
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HSS scarfing tools clamped in floating slides were hardened, quenched and drawn to Rh 63-66C hard- 
ness. Flat facing tools A were made in right- and left-hand types to direct chips outside of work- 
holding fixture. Chamfering tools B were mounted behind facing tools in the cam-controlled slides to 


complete scarfing cut without tool change 
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Special clapper-box assemblies used for scarfing edges of noz- 
zle half-sections were mounted in planer heads in place of 
standard boxes. They had cam-controlled cross slides in which 
spacing between follower roller and cutting tools was easily 
adjusted, and were used with pneumatic lifters which raised 
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boxes sufficiently to clear tools on return strokes without lift- 
ing rollers from cam slots. Cross slides were made right- and 
left-hand (shown) so follower rollers fit in cam guide rails of 
fixtures. The HSS scarfing tools were on inside to contact 
workpieces 
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Out-of-this-world tooling 


Welding in this giant fixture is the big job in making 
bulkheads for NASA’s S-IV (second stage of the Saturn 
space vehicle), but it is only one of many operations in 
the project requiring special tools and techniques 


By George DeGroat 
West Coast Editor 


Putting instrumented payloads—or 
man—into space requires something 
more than scientific knowledge. It 
also requires manufacturing. skill. 
Take, for example, the tools and 
techniques developed at Douglas Air- 
craft Co for building the S-IV stage 
of the Saturn space vehicle. 

The project called for advanced 
methods, of course, such as stretch 
forming, chemical milling, and Mig 
welding. In addition, however, Doug- 
las had to develop special tools and 
adapt these methods to large parts 
and close dimensional] tolerances. 

The S-IV—41 ft high and 18 ft in 
diameter—will be the second stage 
for the Saturn C-I vehicle, which 
will be capable of placing some 20,- 
000 pounds in earth orbit. The Na- 
tional Aeronautics and Space Admin- 
istration George C Marshall Space 
Flight Center is directing the devel- 
opment of the Saturn. Douglas Air- 
craft Co is prime contractor for the 
S-IV stage. 


Bulkheads pose problems 


Among the more interesting prob- 
lems faced by Douglas were the ones 
involved in building the forward and 
aft bulkheads of this vehicle. Each 
bulkhead is made up of six segments 
of 2014 aluminum sheet, welded to- 
gether to form a dome-like structure. 
But before being welded, the seg- 
ments have to be formed individual- 
ly, cut to triangular shapes, and 
chemically milled. 

Rectangular sheets, 10 x 21 ft and 
% in. thick, are stretch-formed to 
produce the curved sections that 
make up the dome. Then the sections 
are cut to triangular shapes of a 60° 
included angle with 4-ft chordal 
heights, which, after joining, provide 
the dome with a chordal height of 9 
ft, 2 in. 

Chemical milling reduces the 
weight of the %-in.-thick panels by 
removing metal from 90% of the to- 
tal area (75,000 sq in.) and leaving 
an edge, 1% in. wide by % in. thick, 


around the curved triangular con- 
tour. Thickness of the chemically 
milled area is 0.070 in. 

Edge preparation for welding is 
done with a special trim jig where 
4-tooth, carbide-tipped milling cut- 
ters finish machine the skins to shape. 
The cutters also chamfer the ™%-in.- 
thick edges to produce a 60° initus: 
ed-angle butt joint for welding. 


Welding’s the big job 

Welding is the big job, though— 
Mig welding (metal, inert-gas) with 
argon shielding gas. The huge weld- 
ing fixture itself is an outstanding 
design achievement on the part of 
Douglas tooling and process engi- 
neers at Santa Monica. 

Among the problems to be solved 
were those of materials, work han- 
dling and positioning, thermal ex- 
pansion, drive mechanisms for rotat- 
ing the work in two planes, indexing 
accuracy, clamping means and pres- 
sures, accessibility of welding heads 
to joint areas in proper sequence of 
operation, welding controls, and 
many others. 

The welding fixture is built of alu- 
minum and weighs 25,000 lb. Index- 
ing pins, located at each end of the 
bed, 27 ft apart, are aligned within 
0.030 in. over this distance to control 
the accuracy of rotation in the ver- 
tical plane without objectionable 
twist or torque. 


Close control on rotation 


Rotating quadrants at each end of 
the bed support a work “basket” and 
are moved by two synchronous 5-hp 
motors with the friction drive con- 
trolled by Sciaky motor controls. 
Speed of vertical rotation of the 
work is held within 1% of the re- 
quired welding speed, which is 30 
ipm, although the fixture is capable 
of a speed of 90 ipm. Indexing (hori- 
zontal rotation) of the work basket 
is also done with a 5-hp motor. 

The stationary welding head is 
separate from the fixture—suspended 
from the roof of the plant to elimi- 
nate the need for building a support- 
ing structure as part of the fixture. 
At the welder is a newly developed 
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for space project ‘Saturn’ 


Air-driven carbide cutter rides track of 
special trim jig to cut panels to size and 
chamfer edges for V-groove butt weld 


Sciaky electronic control that auto- 
matically cycles the welding opera- 
tion and accurately follows the weld 
joint contour by means of a trans- 
ducer that precedes a Linde welding 
torch. 


Torch follows joint 


With this arrangement, the torch 
can move to and from the weld joint 
a vertical distance totalling 8 in. (4 
in. up or down from a mean point). 
It also moves 6 in. laterally, 3 in. 
each side of zero (at the joint) to 
follow curves in the horizontal plane. 
The result is automatic compensation 
for welding problems. 

To begin the welding operation, 
five segments are installed in the fix- 
ture. Because of weld shrinkage, the 
sixth doesn’t fit in place until weld- 
ing has been completed on the first 
five. 

These segments are held in place 
automatically by fire-hose air clamps 
operating under 45 psi air pressure. 
The air hose actuates linkages that 
bring chill bars into clamping con- 
tact with the work at a clamping 
force of 300 lb per lineal inch. 

Welding is performed from one side 
of the work only. This saves the 
cost of a second fixture which would 
be required if it were necessary to 
weld from both sides for complete 
penetration. In this setup, full-pene- 
tration welds are made in one pass 
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Copper chill 


When air hose expands, it pushes against linkage, lowering copper chill bar against 
workpiece with a force of 300 lb per lineal inch along weld. When air pressure is 
cut off, springs pull top link, raising clamps to upper position (at right in sketch) 


with standard 1/16-in.-dia _filler- 


metal electrode wire. 


Pass takes 16 min 


Each pass takes about 16 minutes 
—starting from the apex of the dome 
and welding downward to the base, 
as the work is rotated vertically. 
When the pass is complete, the fix- 
ture is rotated 60° in the horizontal 
plane to put it in position for the 
next pass. 

Upon completion of the meridian 
welds, a 37-in.-dia opening is ma- 
chined into the top of the finished 
dome by rotating the fixture while 
an air-driven router produces a per- 
fect circle. In the same setup, the 
base of the dome is finish trimmed 
to size with a 4-tooth milling cutter. 
Final operations on the %4-in.-thick 
bulkheads in this fixture include 
manually welding baffle clips in 
place, together with drains and vent 
openings. 


Also make \-in.-thick domes 


In a similar sequence of opera- 
tions, and with most of the same 
tools, Douglas also makes bulkheads 
out of %-in.-thick aluminum. These 
are the same size (except for thick- 
ness), but they are used to fabricate 
a “common” bulkhead consisting of 
two domes separated by a glass fiber 
insulating material. 

The main differences in making 
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Background on Saturn 


Size: 41 ft high x 18 ft in diameter 
Six engines: 15,000 Ib thrust each 
Fuel: Liquid hydrogen 

Oxidizer: Liquid oxygen 

Long range plans include: 
“Prospector”’—instrumented vehicle for 


exploring moon’s surface 


“Noyager”—unmanned vehicle which 
will orbit Mars and Venus 


“Project Apollo” — manned flights 


around the moon. 








the %-in.-thick bulkheads are that 
these are not chemically milled; the 
edges are not chamfered for welding 
(square butt joint); and the welding 
electrode is 0.040 in. 

Handling these large bulkheads 
presented a serious problem to Doug- 
las engineers. This was solved by 
designing unique handling fixtures 
which lift the bulkhead out of the 
fixture in a vertical position and then 
turn it horizontally for subsequent 
X-ray inspection. 

It is here the weld joints are 100% 
inspected for porosity, inclusions, 
cracks, or other defects. The yield 
strength of the weld must be ap- 
proximately 28,000 psi for accept- 
ance. e 








Line for automatically manufacturing deposited-carbon resistors includes these machine stations: 


E. Terminating 


A. Computer 

B. Output-input control 
C. Coating 

D. First inspection 


Computer controls 


G. Capping 
H. Helixing 


F. Conveyor contro! equipment 


J. Second inspection 
K. Encapsulating 
L. Leak-detector 


M. Marking 
N. Third inspection 
O. Packing 


P. Conveyor control 
Q. Cap-lead welder 
R. Detail of conveyor 


scheduling and manufacturing 


A new type of foreman oversees 
manufacture of electronic compo- 
nents at Western Electric Company’s 
North Carolina Works at Winston- 
Salem. This overseer is an electronic 
digital computer. In addition to con- 
trolling step-by-step details of manu- 
facture, this computer can develop a 
production schedule for a _ full 
month’s output and thereafter follow 
the program. 

It issues detailed instructions to 
the manufacturing equipment to 
make, inspect, and package any or 
all of four basic power sizes of re- 
sistors in such quantities and re- 
sistance values as may be desired. 
And it willingly accepts those con- 
stant production changes with which 
sales departments harass foremen. 

According to engineers who de- 
veloped the line, 4t is “the first time 
that a computer has been used in 
conjunction with a statistical quality 
control system to control a series of 
fabricating machines which produce 
precise, multi-valued’ electronic 
components.” 

Eleven stations—all tied into con- 
trol by this general purpose digital 
computer—constitute the line. It is 
110 feet long, but only six feet wide. 
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The process begins with a machine 
which deposits carbon on a tiny 
ceramic core. Then the core goes 
successively through inspection, 
molding of a protective case, mark- 
ing, leak inspection, final inspection, 
and packing. Enroute, the resistor is 
“untouched by human hands.” Feed- 
back of process data from three key 
points along the line permits rapid 
closed-loop operation. 


The computer 


Engineers redesigned the compu- 
ter extensively for this task. They 
added the input and output circuits 
required for it to control the pro- 
gramming, setup, and feedback of 
individual machines. Basically, using 
a 4096-word magnetic drum memory, 
the computer does three things: In 
addition to programming production 
control it uses statistical quality con- 
trol methods to determine develop- 
ing trends. Then it formulates the 
information to detect any drift from 
accepted manufacturing tolerances. 
When necessary, the computer cal- 
culates new setup information from 
stored data and corrects the erring 
equipment. 

At the coating machine, the tiny 


ceramic core which is the nucleus of 
the resistor passes through three 
separate chambers of a horizontal 
furnace. Methane gas, at a tempera- 
ture of over 2000 F, decomposes to 
form crystalline carbon on the core. 
Speed, temperature, and gas flow are 
controlled. Solenoid-actuated digital 
valves give precise binary-unit re- 
sponse. Using the Kelvin bridge 
principle, four probes measure the 
coating thickness. Magnetic slugs 
are used to separate individual lots 
of resistors. 


Operation sequence 


Next, a terminating machine sput- 
ters a gold contact over each end of 
the core, in a vacuum chamber, after 
the core is masked. Then the re- 
sistor is capped. With the cap pres- 
sure-welded to the core, the desired 
resistance is obtained by cutting a 
spiral groove along the carbon film 
with a diamond wheel. The helixing 
lathe is automatically disengaged 
when the desired resistance is 
reached. After encapsulating the re- 
sistor it is examined for leaks- and 
leads are welded to the caps. Then 
it is marked, given a final inspection, 
and packed in a styrofoam block. e 
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Needed: after three pumps broke down in three days: 





Solution to EDM pump failure 


Metal chips in recirculating cut- 
ting oil can rip the guts out 
of a gear pump. This firm 
wrecked three of them in 
three days during electrical 
discharge machining, before 
finding a pump that is virtu- 
ally unaffected by chips 


By William O Shaver 

vice president 

Mason, Shaver & Rhoades, Inc 
Irwin, Pa 


During electrical discharge ma- 
chining, metal particles as large as 
1/16 inch diameter fly off the work 
and into constantly recirculating cut- 
ting oil. When the chips hit the pump, 
they chew up its innards to a point 
where the pump lasts only a few 
hours.* 

This happened in our shop three 
times in just three days. 

Theoretically, as the oil recircu- 
lates to a storage tank, the heavy 
chips should drop to the bottom of 
the tank. But it didn’t work out that 
way—the steel chips refused to settle 
and were carried into the pump. 

The first pump ran for two eight- 
hour shifts, then failed. The third 
shift spent most of its time tearing 
down the EDM machine and re- 
placing the pump with another of 
the same type. Next day, our experi- 
ence with the new pump was iden- 
tical—it lasted just 16 hours. And by 
noon of the third day, the third pump 
was ready for retirement. 

Obviously, we couldn’t afford a 
new pump every day and, more im- 
portant, we couldn’t afford to waste 
a third of our production every day. 
We needed a change .. . fast. 

A Pittsburgh sales engineer had 
told us about a French-designed 
pump, the Moyno, which was sup- 
posedly able to handle any substance 
that could be pushed through a pipe. 

Called in, he estimated that the 
Moyno could last at least a month, 
even on a three-shift basis—roughly 
45 times as long as our previous 
pumps had lasted. 

*Manufacturers of EDM machines report that 
this problem occurs with the new high-amper- 
age (up to 300 amps) power supplies for EDM 


roughing. Standard power supplies (15 to 100 
amps) produce smaller particles. 


French-designed Moyno pump, too long for installation on electrical discharge 


machine, is placed on floor and connected 


STATOR 


THRUST 


LANTERN BEARING 


RING PACKING 


CONNECTING 
ROD 


PACKING 
GLAND RADIAL 


BEARING 


Pump works on “progressive cavity” principle (like a precision screw conveyor), 
handles any substance that can be pushed through a pipe 


A month later, at the end of the 
anticipated pump life span, the 
Moyno was still going strong: ca- 
pacity had not dropped one whit, and 
pressure was still constant. 

In fact, first repairs (less than 
$200) were made 32 months later. 

The Moyno pump, made by Rob- 
bins & Myers Inc of Springfield, 
Ohio, operates on the “progressing 
cavity” principle. Action is similar 
to that of a precision screw convey- 
or: A helical rotor turns within a 
double helical stator, forming pock- 
ets that move continually toward the 
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discharge end. It’s like a piston mov- 
ing through a cylinder of infinite 
length—smooth, continuous flow, no 
turbulence, metered discharge. 

The pump was operated at 300-400 
rpm and higher 24 hours a day, seven 
days a week for the first seven 
months—logging over 5000 hours as 
compared with 16 hours for the 
original pumps. 

Over the next two-year period, it 
was used intermittently for about 
600 more hours, at pressures between 
0 and 90 lb. This schedule has been 
maintained since, with no trouble. e 
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Shotblasting cuts cleaning time 44% 


Brazed-tip cutting tools are a big 
production item at Wesson Corp, but 
manual cleaning in 225-lb batches 
(2000 tips) cost the company 19 hours 
of finishing time by four or five op- 
erators. Now, one small (1'-cu ft) 
Pangborn Rotoblast machine saves 
8% hours of this time, and only three 
operators are required. 

The original method consisted of 
snagging to remove excess flux and 
brazing material, and pieces of shim 
projecting beyond the edge of the 
blade; boiling in water to remove the 
mica (which adheres to the tools 
during the slow cooling period), wire 
brushing to improve the visibility of 
stamped numbers, and sanding to 
provide a smooth locating surface. 
Shotblasting eliminates all the snag- 
ging, boiling, and wire brushing, and 
substantially reduces the amount of 
sanding required. 

A single operator handles the blast 
barrel, and the average time per 
2000-piece load is only 6 minutes. 
Overblasting could cause some diffi- 
culty, so the barrel is equipped with 
an automatic cutoff. Operating costs 
are sma'l because the unit requires 
only a 3-hp motor, although it hurls 
well over a ton of shot per hour. 

Also provided is abrasive clean- 
ing and recycling equipment, which 
removes al] refuse so that the abra- 
sive can be reused time after time. 





Small shotblast unit cuts cleaning time from 19 to 10% hours for 2000-piece lots of 
tool tips by eliminating manual operations 


The barrel has more than sufficient 
capacity to handle all the bits pro- 
duced, so shanks are also blasted 
before brazing to produce a better 
bonding surface, and regular tool 


holders are blast cleaned all over— 
instead of being hand blasted in just 
the area where the tool is held. This 
actually costs less, but adds consid- 
erable sales appeal to the product. e 


NMTBA Index of machine tool new orders and shipments 


»& 


Metal - cutting machines 


Metal-forming machines 


1960 


SHIPMENTS 
from $40,150,000 in April. Orders for metal-forming machine 
tools rose to $7,800,000 in May, up from $6,350,000 in April. 
Shipments of metal-forming machine tools rose to $14,950,000 
in May, up from $13,550,000 in April. 


RNDER 


VOW 
Net new orders for metal-cutting machine tools rose in May 
to $42,500,000, according to preliminary figures from the 
National Machine Tool Builders’ Association. April orders 
were $41,300,000. Shipments in May rose to $42,850,000, up 
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Jig design for... 


PRECISION FURNACE BRAZING 


By Alexander M Hanfmann, senior staff engineer, Allentown (Pa) Works, Western Electric Company, Inc 


Even when tolerances are as close as 0.001 in., furnace brazing has much to offer 
in high-volume assembly of uniform parts. The toughest problem is to hold 

the parts in precise alignment as they go through the furnace — and through the 
thermal cycle. Here is how to lick the problem, either with self-jigging 

parts or with precision brazing jigs 


COPYRIGHT 1961 BY McGRAW-HILL PUBLISHING CO, INC, 330 W 42nd ST, NY 36, NY 








Plan carefully for precision furnace brazing 








Wedges, pins, and yokes, not nuts and bolts, hold work for precision furnace brazing. 
Light-colored pieces at center are parts; darker pieces are jig details. Pieces at sides 
show relative position but are installed later in full assembly (below, right) 





di 


Inner subassembly made from parts and 
jig details shown in exploded view. This 
picture was taken after furnace brazing 
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Ready for the furnace, except for a few 
pieces, the complete assembly shows how 
wedges and pins hold parts in position 


Furnace brazing can join intricate, 
precision-machined parts into very 
accurate assemblies with tolerances 
in the order of 0.001 in. However, 
to attain this goal, you have to plan 
the operation carefully, giving con- 
sideration to basic engineering pri- 
ciples in all details. 

This kind of precision has been 
achieved consistently in the elec- 
tronics industry, particulary in the 
manufacture of the newer micro- 
wave tubes. But the trend toward 
closer tolerances in brazed assem- 
blies is evident in many other indus- 
tries, too, and the design considera- 
tions are the same for any and all 
applications of precision brazing. 


The basic process 

Furnace brazing is, in principle, a 
simple process. A suitable filler ma- 
terial is placed at the joint between 
the parts to be assembled. This 
whole assembly is held together by 
clamps, or jigs, or by recesses and 
projections on the parts themselves. 

Then the assembly is placed in a 
furnace, usually in a protective at- 
mosphere to prevent oxidation. When 
the filler material melts, it flows in- 
to the joint by capillary action. Then 
the assembly is moved into a cooling 
zone of the furnace, and the molten 
filler solidifies, thus joining the parts 
of the assembly. 

Many furnaces are equipped with 
a conveyor belt, and the speed of 
the conveyor predetermines the du- 
ration of the heating and cooling 
times. The temperature is also con- 
trolled automatically. If the temper- 
ature, conveyor speed, and flow of 
protective atmosphere are kept con- 
stant, furnace brazing can produce 
strong, tight joints consistently. 

The process is often used for re- 
liable, watertight or airtight joints, 
as in piping manifolds. Good ther- 
mal conductivity, another property 
of brazed joints, makes the process 
valuable for finned cooling coils. 


What does “precision” mean? 


Precision furnace brazing is the 
term that identifies the process when 
the finished assembly tolerances are 
0.001 in. or less. This type of brazing 
naturally demands more than usual 
care, both in planning the operation 
and in performing it. 

For example, when jigs are used, 
the clearances between the jig and 
the work normally should fall with- 
in the range of 0.0003 to 0.0007 in. 
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PRECISION FURNACE BRAZING 


BASIC PRINCIPLES OF PRECISION FURNACE BRAZING 


1. Employ self-jigging designs whenever possible in preference to designs 
requiring jigs 

2. If jigs must be employed, apportion the total available assembly tol- 
erance between the jig and the parts correctly so as to avoid distortion 
during brazing and during removal of the assembly. 

3. In dimensioning the jigs, take into account the thermal expansion of 
the jig and the workpieces. 

4, Choose jig materials with the proper coefficient of thermal expansion 
to avoid deformation at elevated temperatures. 

5. Minimize the friction between the jig and the work to avoid frozen 
assemblies. 

6. Avoid threaded jig components because they tend to freeze at ele- 
vated temperatures. 

7. Provide vents to avoid air pockets or gas pockets. 


With such small clearances, differ- 
ences in coefficients of thermal ex- 
pansion become very important, and 
the choice of materials critical. Ports being 
brazed 














Alignment 
One of the most important aspects \ 
of precision furnace brazing is accu- / i . 
rate alignment of the parts. This can 
be achieved in two different ways. Jig plate - 9 positions Base plate -holds 9 
The first is to design the assembly individual jig inserts 
so that one part nests in the other, 
the ea Pi nee Large plates warp; Fight warping with 
second is to place the components in bores go out of round on te iia i 
a brazing jig that holds them in cor- 9 Parare PE cases 


rect alignment. 
Wedge 

Self-jigging lesa — 
Self-jigging is by far the better way. 
In this technique the individual parts 
are provided with recesses and pro- 
jections. The projections of one com- 
ponent fit into the recesses of the 
other to assure alignment. Threaded bolt 

Thus the part-locating function Threaded fasteners Hold parts with wedges 
of a jig is designed into the parts usually become frozen to avoid freezing 
themselves. Actually, there still has 


to be a jig, but a simple clamp will 
a Part 












































hold the parts together for brazing. 
There is no need for expensive, 
closely toleranced jigs. 


The self-jigging or nesting tech- Yy, | Uj 
nique depends only on the accuracy Yj Uy 
of the components to achieve the re- YY 

Wi 





Jig 








quired accuracy of alignment. There 
is no need to make any additional al- 
lowance for the tolerances of the 
brazing jig and its wear. 














Parts often stick Reduce contact area; 
Moreover, it’s not overly difficult in straight deep holes round sharp corners 
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TOTAL EXPANSION OF SELECTED MATERIALS 
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NOTE 1. *denotes the commercial designation of a 


TEMPERATURE IN °C 


ceramic material. 
NOTE 2. TITANIUM A and TITANIUM B de- 
note two samples, of which B is the purer. 


to achieve the required accuracy in 
the components. Precision machine 
tools are standard equipment in most 
shops that produce accurate brazed 
assemblies. The “fit” surfaces are 
usually machined without re-chuck- 
ing the part, which makes for very 
good concentricities. Thus, self-jig- 
ging can hold even tighter assembly 
tolerances because the effect of jig 
tolerances is eliminated. 
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Precision brazing jigs 

Unfortunately, the _ self-jigging 
technique is not always practical. 
Often the shape of the parts just 
won't permit it, and they have to be 
held in the desired alignment with a 
brazing jig. 

To achieve this end, the jigs must 
be machined with utmost accuracy, 
in the same way as precise mechani- 
cal gages. Consequently, their cost is 


1000 1160 1320 


Compiled by AR. STRNAD (BELL TELEPHONE LABORATORIES) 


NOTE 3. SAPP. \\ denotes sapphire, expansion par- 
allel to the C-axis; SAPP | denotes sap- 
phire, expansion perpendicular to the C-axis. 


in the same range as that of precision 
gages and may run to several hun- 
dreds of dollars per unit. If mass pro- 
duction is the object and a large 
number of jigs is to be built, the in- 
vestment may run into hundreds of 
thousands of dollars. 

Further, a brazing jig has to take 
much more punishment than a gage 
does. It has to go daily through a fur- 
nace at temperatures from 700 to 
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1200 C and is subject to daily assem- 
bly and disassembly. 


Dimensions and tolerances 


Before starting to design a brazing 
jig for a particular assembly, it is al- 
ways well to ask: Is it possible?—is 
there enough tolerance in the dimen- 
sions of the completed assembly to 
allow for the other tolerances that 
must be considered? 

The dimensional tolerances of the 

brazed assembly should be large 
enough to include three things: 
1. Dimensional tolerances of 
components being brazed, 
2. Shifting of the components per- 
mitted by any gap between the jig 
and the components before the filler 
metal or filler alloy solidifies, and 
3. Dimensional tolerances for the jig 
itself 

Production drawings normally spe- 
cify both the assembly tolerance and 
the tolerances of the individual com- 
ponents. Therefore, the jig designer 
is particularly concerned with items 
2 and 3. He has to decide how much 
of the remaining total assembly tol- 
erance can be allotted to the gap be- 
tween the jig and the components 
and how much can be allotted to the 
controlling dimensions of the jig. 

Statistically, the addition of (nor- 
mally distributed) tolerances can be 
expressed by the formula for the 
sum of variances: 


the 


Oo" assembiy 
rarta TM pare BE TM gep + jie 
where each ¢ denotes the total tol- 
erance range for the part mentioned 
in the subscript, except that the gap 
itself is treated here as a tolerance. 
Assume the following tolerances 

for example: 
assembly 

part A 


0.001 in. 
0.0005 in. 

part B 0.0005 in. 

gap 0.0004 in. 
In this example, the formula would 
give us a tolerance of 0.000,58 in. for 
the jig, which is reasonable. But if 
the part tolerances were both boost- 
ed to 0.0007 in., there would be only 
0.000,14 in. left for the gap, even if 
the jig tolerance were held to zero— 
an impossibility. 

The application of this formula is 
discussed in handbooks such as Sta- 
tistical Quality Control (E L Grant, 
McGraw-Hill Book Co, Inc, New 
York, 1952), so further details are 
omitted here. However, the formula 
must be modified for concentricity 
requirements, as discussed in litera- 
ture on tolerances. 

The jig designer may sometimes 
find, upon applying the formula, that 
so little is left for the gap tolerance 
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Is there enough tolerance on the assembly to allow for other tolerances? The formula 
for sum of variances says that this is a reasonable assembly for furnace brazing 


and the jig tolerance that the suc- 
cess of the whole brazing operation 
becomes doubtful. When this hap- 
pens, he should consult with the 
product designer to see what can be 
compromised. 

The above statistical test should 
always be the first step in jig design. 
It is seldom obvious that an assembly 
tolerance is unrealistic until the test 
is applied. Therefore, it may avoid 
wasting money on a jig that would 
turn out rejects and that would have 
to be scrapped after the first run. 


Distribution of tolerance 


Now, assuming that the formula 
proves there is enough working 
room, how should the remaining tol- 
erance be distributed so that enough 
of it is allotted to the gap and 
enough to the jig? This is partly an 
engineering problem and partly an 
economic problem. 

First, how large does the gap have 
to be? The answer to that question 
depends on the materials involved, 
their finish and the design. 

However, gaps of less than 0.0003 
in. tend to cause “frozen” assemblies, 
and gaps larger than 0.0007 in. will 
usually consume too much of the 
total assembly tolerance. The 0.0003- 
in. figure is for the tightest fit un- 
der minimum-maximum conditions 
and for very smooth surfaces, so 
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larger gaps should be provided if at 
all possible. 

Second, how much tolerance must 
be allowed on the dimensions of the 
jig? That depends partly on the ma- 
terial and the shape of the jig. Eco- 
nomic factors are also important, 
because close tolerances mean high 
cost. 

Processes such as lapping and dia- 
mond-dust grinding succeed in pro- 
ducing some jigs to tolerances as low 
as +0.0001 in. and even less, but 
these processes increase the cost of 
the jig drastically. Such extremes 
should be avoided whenever possible. 


Calculate the expansion 

In determining the proper distri- 
bution of the total tolerance, the jig 
designer has to work with the con- 
ditions prevailing when the braze 
solidifies—i.e., at elevated tempera- 
ture—because the parts and the jig 
will not be the same size at brazing 
temperature as they would be when 
cool. 

Thus he must adjust all dimensions 
for expansion. If he fails to calcu- 
late these “expanded” dimensions, 
the assemblies are apt to freeze in 
the jig or become distorted because 
of shrinkage forces. 

The calculation is not a difficult 
one, however. The temperature can 
be determined in advance, of course, 
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: . 4 because the molten filler metal or 
Typical materials for brazing ligs filler alloy usually solidifies just be- 
low its melting point. The expansion 

porta emperatu Other coefficients for the materials in the 
a s . = berate Pertinent assembly and the jig are also known, 

as shown in the table at left and the 
curves on p 100. 

Mechanical strength is usually not 
Some scaling above 18.0 x 10° Machinability poor a critical factor in dimensioning the 
900 C; growth between 20 (use slow speeds jig, because the parts being preci- 

and 900 C and heavy feeds); sion-brazed tend to be light in most 
Bhn 146 cases. Conversely, it often pays to 








check the hot strength of any work- 
piece held in place by a weight. 

ditto Materials such as copper and nick- 
el are dead soft at elevated tempera- 
tures. Information on the strength of 
materials at elevated temperatures 
does not usually appear in standard 
handbooks, but some data are avail- 
able in periodicals here and abroad. 








Avoid frozen assemblies 

Because of the very close fits be- 
tween parts and jigs—a necessity for 
accurate alignment of the parts—the 
removal of brazed assemblies from 
jigs has become a critical operation. 
Assemblies deformed here can cause 
continuous loss of product. 

Therefore, after tolerancing, the 
113x104 hinability. good; most important objective of the jig 
between 20 magnetic; Bhn 155 designer is to prevent sticking. There 
and 800 C are several ways of doing this, how- 
ever, even with very small gaps. 

The most obvious one is to make 
12.0 x 10-* Used in high-temper- sure that the gap is not closed com- 
pletely because of expansion. If the 
mating surfaces of the part and the 
jig are pressed together in unequal 
expansion, the material of the part 
is pressed into the crevices and tool 
marks of the jig. Result: a frozen as- 
sembly. 

This is especially true with parts 
that become soft at brazing tempera- 
tures. Copper, for example, is a com- 
mon material for electronic parts, 
and the brazing temperature may 
come quite close to its melting point. 


He WU 

















om a peg payer e ae “P ,' Selective expansion 
Fe 8.00cav point near 1400 C Accordingly, the choice of mater- 
. 0.15 max ials with the proper coefficients of 
expansion is important. This means 
70.00 min Above 830C oxide- 16.0x10-* Mach that the jig part surrounding the 
SiARes | ten totes between 20 to Inconel; a n 360 part to be brazed should have an 
= 7.00 av inferior to Inconel; and 900 C (hot rolled) expansion coefficient higher than that 
0.70av melting point of the part. 
Cb,Ta = O85ev near 1400 C With this combination, the gap be- 
tween the jig and the part will be- 
NOTE 1: Oxidation is essential for jigs made of stainless steel and may be helpful for those come greater upon expansion. For the 
made of Inconel as a means of reducing filler material adherence. Both materials are same reason, the jig material inside 
usually oxidized at 1100 C for 30 minutes in wet hydrogen. the brazed assembly should have an 
expansion cofficient lower than that 
of the part. 

This design principle is quite im- 
portant because it permits working 
with rather small gaps without de- 
forming soft, fragile parts. In fact, 








NOTE 2: Stainless steels, Types 302 and 304 are being replaced by more machinable types. 
Among the types not listed but suitable for jigs is Type 330. For electron tube work, compo- 
sition of the jig material may have to be checked to avoid possible sources of contamination 
from too high a percent of elements such as sulfur. 
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the principle often presents the only 
means for dealing with the problem 
of small gaps imposed by small total 
tolerances. 

Unfortunately, some _ configura- 
tions do not permit this combination 
of two different materials. Experi- 
ence has shown that these present 
the worst freezing problems. 

Data for selecting materials are 
given in the curves of expansion 
coefficients on p 100 (contributed by 
A R Strnad, Bell Telephone Labora- 
tories) and the table on p 102. This 
information shows clearly why 
molybdenum is so important as a jig 
material. Its coefficient of expansion 
is low, and its thermal! properties are 
good. 


Reducing friction 


Another way to reduce sticking is 
to minimize the friction between the 
assembly and the jig during removal. 
This can be achieved by reducing 
the cause of friction—the contact 
area between jig and assembly. 
Whenever possible, the jig design 
should call for extensive relieving, 
chamfering, tapering, and fluting. 

Additional reductions in friction 
can be made by proper surface finish 
and rounding. It is obvious that sharp 
corners or rough finish will make it 
difficult to remove the brazed assem- 
bly smoothly. Any means to provide 
a smooth contour will help; liquid 
honing is very suitable. 

Other tricks of the trade will come 
to the designer through experience. 
It is sometimes possible, for instance, 
to design a jig so that one of its parts 
can serve as a lifting device. This 
will avoid having to pry the brazed 
assembly loose with tools that might 
damage soft parts. The cylindrical 
sleeve shown above right works in 
just this way. 


Avoid threaded parts 


Experience has also shown that it 
is best to avoid threaded parts in 
jigs. Even the best threads tend to 
freeze at elevated temperatures, so 
wedges or weights should be em- 
ployed instead. The wedge can be 
made to force the parts together 
during brazing, if desired, simply by 
choosing a wedge material with a 
large coefficient of expansion. 

Besides the fit and easy removal of 
the assembly, the designer should 
pay close attention to several other 
important factors. He should aim for 
low weight, because massive jigs re- 
quire long heating times. He must 
provide proper venting, so that the 
protective atmosphere is admitted 
to the assembly and no air pockets 
are formed. 


This fixture illustrates design principles: post has reduced contact area with part; 
weights avoid threaded fasteners; sleeve aligns parts and also lifts brazed assembly 


Wedges, weights, and supports do all the holding and locating, to avoid problems of 
freezing and sticking in this two-position jig for precision furnace brazing 


Grooves or dams are also needed 
to keep any excess filler metal or 
filler alloy from flowing on the fit 
surfaces of the jig. And the designer 
must guard against the tendency of 
some jigs to go out of round. 


Plan for jig warpage 

Large, rectangular stainless steel 
plates tend to warp, and holes drilled 
in such plates will go out of round. 
Therefore, it is not advisable to spe- 
cify holes or recesses drilled or ma- 
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chined in large plates for the pur- 
poses of alignment. 

It’s far better to machine each jig 
position from rod or bar stock and 
then fasten these individual positions 
to a common base plate. If they are 
fastened by a loose connection, the 
base plate can warp somewhat with- 
out distorting the jig proper. 

One very simple arrangement is 
shown on p99 (top). Here, two cylin- 
drical parts were to be held concen- 
trically during the braze, the inner 
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part being seated in the outer one at 
a closely toleranced dimension. 

The first idea was to design the jig 
with recesses machined in a plate. 
Warping of the plate, however, made 
this scheme impractical, and the jig 
was designed with individual, ring- 
shaped inserts instead. 

Multiple jigs—jigs that have sev- 
eral assembly positions on a common 
plate—are easier to handle than a 
number of individual jigs. However, 
there are limits to how far this idea 
can be carried. 

The major limitations are the size 
of the furnace and the weight of the 
jig. Further, when a multiple jig is 
taken out of service for maintenance 
or periodic inspection, there is a 
greater cut in production than there 
would be with individual jigs, and 
it usually lasts a longer time. 


Choice of jig materials 


The materials for brazing jigs must 
satisfy several criteria: 
® They must be able to withstand 
brazing temperatures without de- 
terioration. 
® They must be machinable within 
close tolerances. 
® They must be hard enough and 
strong enough to withstand continu- 
ous handling and the abrasive action 
of loading and unloading. 
® They must not be wetted by the 
solders used in the brazing process. 
(An oxide that is stable at normal 
brazing temperatures is used with 
stainless steel and Inconel.) 
® They must have expansion coeffi- 
cients compatible with the expansion 
ccefficient of the parts. 

These requirements restrict the 
list of suitable materials to compara- 
tively few metals, alloys, and ce- 
ramics. The main properties of some 
frequently encountered alloys and 
metals are listed in the table on p102 
For materials in the ceramics group, 
such a table is rather difficult to 
compile, because the composition 
and processing of ceramics are not 
standardized to the same extent as 
they are for metals. 

However, ceramics are very at- 
tractive for brazing applications. 
They can be made to withstand any 
furnace atmosphere without scaling 
or oxidizing. They have less tenden- 
cy to stick. They have excellent 
abrasion resistance. And they do not 
distort at high temperatures as some 
metals do. Their main drawbacks 
are poor machinability and a ten- 
dency to crack under thermal 
stresses. 

There are so many kinds of ce- 
ramics that it is difficult to general- 
ize. The above statements do not all 
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PRECISION FURNACE BRAZING 


apply to any specific ceramic, and 
it is best to consult a specialist if 
ceramic jigs are contemplated. 

Generally speaking, fired ceramics 
can be machined to close tolerances 
only by such techniques as grinding 
with an abrasive dust. This fact 
presently restricts their economic 
application to simple shapes such as 
cylinders or to non-fit parts such as 
weights. 


Inspection and maintenance 


Precision brazing jigs have been 
called “gages that are sent daily 
through the furnace.” Because of 
their critical dimensions, they must 
be inspected and maintained to com- 
pensate for the effects of thermal 
stresses, oxidation, and wear. 

It follows that the jigs themselves 
must be so designed that they can 
be easily inspected and gaged. The 
design should also provide for easy 
removal of the fit parts for refinish- 
ing and for replacement. 

Where there is a large number of 
jigs, a periodic inspection and main- 
tenance routine is almost a necessity. 
Of course, the gages that inspect the 
jigs must be even more accurate than 
the jigs themselves. 


How many furnaces? 


Precision brazing jigs are expen- 
sive. Sometimes the cost of 50 com- 
plicated jigs equals the cost of a 
brazing furnace. Therefore, it’s dis- 
turbing to see a large number of 
expensive jigs sitting around, wait- 
ing their turn to go through the 
furnace. 

When this situation develops, it 
may seem advisable to purchase an 
additional furnace in order to pro- 
vide a quick turnover of jigs be- 
tween the furnace room and the 
assembly shop. But how can it be 
decided whether or not such a move 
is economically justifiable? 


One answer to this lies in finding 
why idle jigs have to wait at the 
brazing furnace. Normally it is be- 
cause different kinds of assemblies 
require different furnace tempera- 
tures. 

If several kinds of assemblies are 
going through the same furnace, 
there is always some delay before 
the furnace temperature is equalized 
at the new setting. If the work load 
changes from day to day, it is almost 
impossible to change the tempera- 
tures quickly enough to avoid de- 
lays. But does this mean that an 
additional furnace would eliminate 
the delays?—and would it pay for 
itself? 

Interestingly enough, this problem 
has the same mathematical solution 
as the problem of computing the re- 
quired number of toll booths on a 
super highway. The “queueing line 
theory” apples to the jigs waiting 
before a furnace in the same way as 
it applies to the cars waiting before 
a toll booth. 

The details of the theory are given 
in textbooks on operations research 
(e g, Queues, Inventories, and Main- 
tenance, Philip B Morse, John Wiley 
& Sons, Inc, New York, 1958). The 
mathematical solution is mentioned 
here because the economic problem 
of minimizing the investment as- 
sumes major proportions where pre- 
cision brazing serves as a mass-pro- 
duction method. 

There is no doubt that precision 
furnace brazing has much to offer 
in mass production. It is especially 
well suited to many of today’s pro- 
ducts that require extreme uniform- 
ity and dimensional accuracy in the 
finished assembly. 

Accurate part alignment during 
the process is a basic necessity, of 
course, but the techniques and data 
presented here should help the jig 
designer achieve this goal. ® 





REPRINTS ARE AVAILABLE 


of this and all other 


American Machinist/Metalworking Manufacturing 


special reports 


Order from Reader Service Dept, American Machinist/Metal- 
working Manufacturing, 330 W 42nd St, New York 36, N Y 
Single copies of this report are 25¢; prices are reduced for 
quantities over 100. Other reports are priced at 35¢ if 16 pages, 
and 25¢ if 8 pages. A list of current reprints is available from 


Reader Service Dept. 





American Machinist/Metalworking Manufacturing + July 10, 1961 





Look to 


RAVING 


for leadership in ball bearings 


... space-saving ball bearings 
for compact power tools 


Power tool makers pack king-size muscle into hand-size 
heavy-duty drills! Fafnir Extra-Small Ball Bearings 
help turn the trick. Developed by Fafnir, these bearings 
are engineered with deeper, smoother honed races and 
larger balls — to package more brawn in smaller space. 
Look to Fafnir for leadership in ball bearings. The 
Fafnir Bearing Company, New Britain, Connecticut. 


~ oe , 
50 YEARS OF EXPERIENCE 
IN THE MANUFACTURE OF 
BALL BEARINGS 


BALL BEARINGS 


CIRCLE 705 READER SERVICE CARD 














From FAFNIR... 
dirt-proof ball bearings that 
keep harvesting costs down 


This giant combine takes a big cut! It’s built 
to cut maintenance, too. Fafnir R-Seal Ball Bear- 
ings keep dirt out, grease in, and servicing at 
a minimum. Developed by Fafnir, the R-Seal is 
the most effective seal of its kind. Look to 
Fafnir for leadership in ball bearings. The Fafnir 
Bearing Company, New Britain, Connecticut. 


FAN AIN TIER 


BALL BEARINGS 


CIRCLE 706 READER SERVICE CARD 











From FAFNIR... 
heat-stabilized ball bearings 
for man’s first flight into space 


A thumb jabs a button... the X-15 drops away from its mother 
ship...blasts into life...and rockets its pilot to meteoric 
heights and speeds! “At the controls”... Fafnir Ball Bearings. 
Born of Fafnir high-temperature metallurgy, these bear- 
ings are engineered to take blistering Mach 5+ heats, and 
more! Look to Fafnir for leadership in ball bearings. The 
Fafnir Bearing Company, New Britain, Connecticut. 


AVANTE 


BALL BEARINGS 





CIRCLE 707 READER SERVICE CARD 





OFFICIAL U.S. NAVY PHG 


From FAFNIR... 
super-quiet ball bearings 
for the new Polaris subs 


New nuclear-powered Polaris submarine, the USS Robert 
E. Lee, uses Fafnir Super-Quiet Ball Bearings. These 
specially honed bearings are the product of 23 years of 
Fafnir “quiet room” research and advanced finishing tech- 
niques. Look to Fafnir for leadership in ball bearings. 
The Fafnir Bearing Company, New Britain, Connecticut. 


\ 
\ 
MADE IN U.S. A. 
This stamp on a Fafnir Ball 
e ans finest quality and 
workmanship dependable 
suppl) competent engineering 
Pip and responsibility tn 


meeting your bearing needs 


CIRCLE 708 READER SERVICE CARD 





& worth bearing in mind 


REFERENCE 
=Tole) G1. i 3 a5 


O Wire Measurement of Screws 


By Robert T Parsons, president, The Van Keuren Co, Watertown, Mass 


of this issue. thread tables tor all thread sizes 


p. 86 
contained in the Van Keuren Handbook No 


The inaccuracies which arise from neglecting the 


The following form, which is worked out with figures for a 5-40 NC Go on Complete 


36, pp 207-211 


the simple calculation for three-wire measurements of are 
Only tables of 


thread gage, allows 


threads where the effect of lead angle is considered. effect of lead angle 


Axial Angle Screws containing Best Size Wire and 


needed. 


The section of these tables applicable to this example is 


Wire Constants are are becoming more 


found 


and more 


increased accuracies which technological advance is 


critical with the narrower tolerances and 


bringing 





DATA 


.Number of Starts N, 1 
2. Pitch Diameter D = .1088” 
3. No. Threads perin. n = 40 
. Axial pitch (1/n) Dx .025” 
(Also = L/N,) 
. Diametral pitch P or P,, 


}. Lead L .025” 


7. Axial Pressure angle ¢, 
(% Included angle) 
8. Normal Pressure 
angle ~ 
9. Find the ratio of L 
lead to pitch dia. D 


0.025 
0.1088 
0.2298 


DATA FROM TABLES 


10.Refer to the table for the 
specified number of starts for 
Axial Angle Screws or Normal 
Pressure Angle Screws. Enter 


in the following spaces the next 
lower and higher values of ratio 
(L/D) and corresponding 1” pitch 
values for (dyin) and (C). 





L 


D Diff 


1” AXIAL PITCH VALUES 
dyin Diff Cc Diff 








(c) 
Next lower value (a) 0.2252 9 9955 
Next higher value (b) 0.2307 





(da) (e) (f) (g) 
0.57567 9.9008 9.86309 9.90014 
0.57559 0.86295 








11. Using the values in step (10), 
interpolate to get the Best Size 
Wire (d,in) and Wire Constant 
(C), for a 1” Axial pitch screw 
having the same L/D ratio as 
the given screw. 

L/D value (9) 
L/D value (a) 


Diff (h) 


(d) (h) 
apem OOne 
0.57567 0.0055 
(c) 


0.2298 
0.2252 


“0.0046 
2) 


dyin x 0.00008 


0.57560” 


(f) (h) (g) 
0.86309 — 9-0046 9.90014 
0.0055 
(c) 
= 0.86297” 


12. Find the Best Wire Size for the 
specified screw. 


d):» for 1” pitch 


pin n 


BACKLASH 
Worm threads, which are to be 
cut with thin threads, to provide 
a certain amount of backlash (Atx) 
may be considered as being un- 
dersize on the pitch diameter by 
an amount (AD). 


15. Amount to make the pitch dia. 
undersize for (Atx) backlash. 


0.57560 m 
40 0.01439 
13. Find wire constant for specified 
screw 


4 C for 1” pitch 
Cc n 
0.86297 


40 0.02157” 


Note: For metric or for diametral 
pitch screws multiply the 1” pitch 
values by the linear axial pitch. 


14. Find Measurement over wires. 
(Zero backlash) 
M=D+C = 0.1088” + 0.02157” 
M 0.13037” 


If the actual measurement over 
the wires is under the computed 
value, the pitch diameter of the 
screw is undersize by approxi- 
mately the same amount. 


SCREWS 
AD = At.cot ¢x 


16. Undersize pitch dia. for . - 

backlash 

D, = D-AD 

This value should be used in 
items (2) and (9) for calculating 
(dyin) and (C) 
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USING SUBSTITUTE WIRES 
If Exact Best Size Wires cannot 
be obtained, slightly larger or 
smaller wires may be used with 
approximate results. 
17. Best Size Wire from (12) 
Gin 0.01439” 
18. Available size 
0.57735 
n 
19. Wire difference AG 
20. Wire Factor 2H 
(1+ cosec¢.) See 
Cat. No. 36 


G = 0.01443” 


+ 0.00004” 


3.00000 
page 234 


Conversion Formulas 
L 
3.141593 D 
From trig tables, A 
COS \ 0.--- 
tan¢, tan ¢x COSA 


tan \ 


tan dn 
From tables, ¢, =. - - - 
21.Increase or reduction with 

substitute wires 

AM = 2H X AG 

0.00012” 

22. Measurement 

wires 

M, 


3.0 « .00004” 


over substitute 
M + AM 

0.13037” + 0.00012” 
0.13049” 


RESULT OF MEASUREMENT 


23. Actual measurement with 
.---” wires 
M, =.---” 
24.Computed measurement 
.---” wires 
M or M, 
25. Amount screw is over or under 
theoretical size 
AM = M,a-MorM 
26. Amount teeth are thick or thin 
At. = AM tan ¢x 
27. Constant for .01443” diameter 
wires: 


with 


C=M,-D 
0.13049” 


0.02169” 


0.1088” 


* (1 + cosec ¢x) may be used for 
60° threads when lead angle is less 
than 5°, thread is single start and 
AG is .0020” or less. 
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/ sea-going pinions... 
alloy steel of course 


This small pinion gear operates under man-size 
loads. A vital part of the gear case assembly 
for an outboard motor, it must stand up under 
extreme stresses and strains—yet its size is 
restricted by compact design. OUTBOARD 
MARINE CORPORATION* selected Aristoloy 
8620— added strength without increasing bulk 
or weight. They report that this e/ectric 
furnace alloy machines, drills, and broaches 
easily—yields parts of uniform, smooth finish 
—and, most important, the strength and hard- 
enability characteristics after heat treatment, 
which they required. 

For more information about Aristoloy bars 
and billets, call your nearest Copperweld 
representative—or write today for PRODUCTS 
and FACILITIES CATALOG. 


*Manufacturers of Johnson, Evinrude 
and Gale Outboard Motors 


- 
DOO al corre is 
SIGE Stccu comeany 


ARISTOLOY STEEL DIVISION sgt 4009 Mahoning Ave., Warren, Ohio » EXPORT: Copperweid Steel inte: ped Brotdway, New York 7, N. ¥. 
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enone by a 
N, e 
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World Screw-Thread Forms—IV 


120p + -127 mm. 
}{-005") 








Oe 
*626p - 1778 mm 
¢07") 

















Poot | 90° 

AXIS OF SCREW | AXIS OF SCREW a 

+ f+ ’ +—4 

TAPER 1: 4 (3°: ft.) on dia. TAPER |: 100 on dia 
DRILL PIPE 
(Continental) 








American Standard ‘ 
PIPE STRAIGHT American Petroleum Institute 
A.P.|. V- -040" Flat 


(Locknut} (Mechanical) 
1082p 


de 
36 


70 


lis 














METRIC (S.I.) 





“TAPER L % tt Salo 
British Standard INSULATOR INSULATOR 90° 
(Overhead Power Lines — Steel Heads) (Continental) 

















American 
60° STUB ACME 











i 
"616p 


6529p 





“463 \p 
. a ¥ 





1614p 


BUTTRESS FINE 30° 
(Continental) 





K 
BUTTRESS 30° 
(Continental) 











ee eee 


» 05° 











AXIS OF SCREW 
TAPER 1:6 (2°: ft.) on dea 








AXIS OF SCREW 
T t 
TAPER 1:6 (2°: ft.) on dia 
American Petroleum Institute 
A.P.1. V- -065° Flat 








IPT aoe 
AXIS OF SCREW Y" 
T T T 
TAPER 4. 4 (3°: ft.) on da 
American Petroleum Institute 


A.P.1. V— -050° Flat 1:6 Taper 





American Petroleum Institute 


O A.P.1. V- 050° Flat 1:4 Taper 
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This series to be continued in future issues 








A l-U RI 


on your production line 


means higher production 


T-J Rivitors and Clinchors are designed, engi- 
neered and manufactured to conform and 
operate efficiently on today’s high-speed pro- 
duction lines. For whatever your product... 
if it demands a fastening assembly procedure 

..a T-J riveting or clinching machine adds 
to its high quality standards by their ability 


ITOR 


rate...lower unit cost! 


in providing long, rugged service-free life. 

Many standard designs to choose from... 
or a T-J can be custom designed for your exact 
requirements. Write Tomkins-Johnson, 2425 
W. Michigan Ave., Jackson, Mich., today. Ask 
for Rivitor and Clinchor Bulletin No. 646 or 
Clinchor Bulletin No. 555. 
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ELECTRIC COMPUTERS were recently 
described as high-speed morons by 
Athel F Denham at an ASTME meet- 
ing in New York. While capable of 
doing a tremendous amount of work, 
they can understand only the 
simplest instructions. “The electron- 
ic moron,” said Denham, “has been 
teaching us how to use our brains 
the way human brains should be 
used. It may yet teach us how to 
talk so that other individuals and 
nations won’t misunderstand us.” 


Fast Draw 
MAGNESIUM SHEET can be drawn at 
speeds used for steel and aluminum, 
according to tests made by Dow 
Metal Products Co. Tool tempera- 
tures of 400 F permit the use of dry 
film lubricants that can be removed 
with a hot water rinse instead of 
the more usual graphite lubricants. 
Single-stage draws of 59% are 
possible (greater than for steel or 
aluminum) in mechanical presses. 
The tests were made jointly by Dow 
and E W Bliss to determine the 
drawability of AZ31B-0 and ZE10A-0 
(the two most widely used sheet 
magnesium alloys for room-temper- 
ature service). 


Quote 


“MANUFACTURING DEVELOPMENT will 
continue to be necessary in order 
to effectively utilize the fruits of 
technology innovation. No company 
can afford to drift along with the 
economy, but instead must con- 
tinuously strive through manufac- 
turing development to improve 
facilities, techniques, and processes; 
as well as to find application of 
new materials in order to meet the 
requirements of constantly im- 
proved engineering. At the same 
time engineering must design to the 
full capabilities of manufacturing.” 
—P H Ponta, Ford Motor Co, at the 
recent SAE National Production 
Meeting. 


Talking Shop 





No Grin 

“GENTLEMEN, this is an unclassified 
session, so please phrase your ques- 
tions, after the speaker has finished, 
in an unclassified manner.” That is 
how an unidentified Army officer 
opened a recent press conference. 
Our informant adds that he didn’t 
even have the grace to grin. 


Gone Projects 

MorE THAN two billion dollars had 
been spent on research projects on 
new weapons cancelled prior to com- 
pletion by the Defense Dept in the 
last three years according to a Sen- 
ate subcommittee report. 

The largest projects were Navaho 
($680 million), Rascal ($448 mil- 
lion), Sea Master ($387 million), 
and Regulus ($210 million). 

Before yelling ‘“foul’, remember 
that the Manhattan District once 
carried on five separate research 
projects to develop the A-bomb. It 
is said that the one that worked was 
initially the least promising. 


Roll Turning 

“Most oF the apparent limitations of 
ceramic cutters in rol] turning are 
really limitations effected by the ma- 
chine being used.” So said Jack 
Binns of Binns Machinery Products, 
Cincinnati, at the recent AISI meet- 
ing, in reporting the results of pre- 
liminary tests with ceramic cutters 
in roll turning on a “super-lathe.” 
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Six From One 

THIS YEAR six different cars (three 
standard and three compact) are be- 
ing built on one assembly line at 
the B-O-P plant in South Gate, near 
Los Angeles. Altogether, 67 body 
styles are assembled, requiring 17,- 
090 operation process sheets. Special 
slave fixtures are used to fit the 
compact chassis to the standard as- 
sembly line. 

One of the unique features of the 
South Gate plant is the technique 
of attaching doors for painting and 
then removing them from the body 
at the start of assembly. The doors 
go down a separate line for attach- 
ment of hardware and trim. Car as- 
sembly, meantime, is easier with 
doors off. Doors and car are rejoined 
near the end of the line. 


Auto Census 

OUR FRIENDS on The American Auto- 
mobile recently completed their 1961 
census of automobiles. It shows a 
total of 126 million cars, trucks, and 
buses in the world of which 74 mil- 
lion are in the US. The countries of 
Western Europe have 28 million and 
the Communist countries have 5 mil- 
lion. 

In the past decade the most spec- 
tacular increase has been in Asia— 
up from 1 to 4 million. The U S in- 
creased 68% from 44 to 74 million, 
West Europe went from 9 to 28 
million. e 





Practical Ideas 





Multiple Drill Jig Has Semi-Automatic Unloader 
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This jig was designed for drilling two holes in each of 
two brass precision forgings simultaneously and is 
about 300% faster than a jig of more conventional 
design. The same principles can, of course, be applied 
to the design of jigs for other operations. 

Work is loaded manually and the two pieces are 
positioned in V’s at the back of the jig. Locking is by 
means of two spring-loaded plungers which slide in 
grooves in a cover plate. An equalizing rocker bears 
against the outer ends of the plungers and is pushed 
forward by a manually operated cam lock. The ends of 
the plungers which bear on the work, as well as the 
locating V’s are slightly beveled to cause the work to 
bear down solidly on the support plate. 

The support plate is free to slide in the body of the 
jig and has clearance holes for the drills. Its right- 


Plunger plate 
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hand end is connected to the plunger of an air cylinder. 
In the working position, the support plate is pulled 
over to the right and supports the work. Both drill- 
heads are operated by a single handle, so all four holes 
are drilled at once. After drilling, the operator raises 
the heads, unlocks the cam, and steps on a foot valve. 
Air pressure then pushes the support plate to the left 
until it butts against a rubber bumper. The work 
then falls through clearance holes in the plate and 
slides down inclined channels in the jig base into a 
totebox. These clearance holes are about 3/16 in. larger 
than the diameter of the work. 

When the pedal is released, the air bleeds out 
through the two-way valve, permitting the spring in 
the cylinder to return the plate to starting position. 

A Hjalmar Dahl, Upplands Vasby, Sweden 





Tapping Head Retainer 


By equipping our drill presses with this retainer when 
using tapping heads or drill speeders, we have obtained 
a substantial increase in tap life because backlash is 
held to a minimum. Operator safety is also greatly in- 
creased. The clamp collar is % in. thick and is bored 
to fit the quill of the machine on which it is to be used. 
For Leland Giffcrds, the ID is 2.873 +0.002 -0.000; for 
Taylor & Fenn machines, the ID is 2.627 in. The cranked 
arm is made of %-in. stock and has a %-in. slot, 3 in. 
deep at its lower end, to engage the rod on the head. 

For our machines the dimensions are as shown, but 
they can be varied to suit the machine and tapping 
head used. 

Otte Proksch, Portland, Conn 


114 











American Machinist/Metalworking Manufacturing + July 10, 1961 





Practical Ideas 





Big Vernier Caliper is Easily Made 























Because we couldn’t afford to purchase really large 
vernier calipers we made our own. It consists of a 
piece of flat steel with a fixed caliper jaw riveted to 
one end. We then cut the fixed jaw off a small vernier 
caliper, and made two small clamps to attach the shank 


at any desired position along the long bar. To set the 
tool, we made up a number of setting gages from light 
tubing with a fixed plug in one end and an adjustable 
plug in the other. These we took to a large shop and 
had them set to exact lengths of 24, 36, and 48 in. 

To gage a part in, for example, the 42-in. range, we 
use the 48-in. master to set the caliper. We set the 
sliding jaw at the 6-in. mark and clamp the shank to 
the bar with the 48-in. master between the jaws. This 
permits us to measure any length between 42 and 48 
in. To go from 48 to 54 in. we set the sliding jaw at 
zero when setting up with the 48-in. master. 

H Koslow Bronx, NY 





Spring Pad Maintains Uniform Pressure 
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On a progressive piercing and forming die it was nec- 
essary to apply pressure on the work at one point. 


The conventional type of spring plunger was not suit- 
able because the build-up of pressure as the ram de- 
scended prevented the required slippage and resulted 
in stretching the material. To overcome this, we de- 
signed this spring pad to maintain the initial pressure 
through the stroke. 

The headed rod A is mounted in the punch holder 
and carries the sleeve B and the spring-loaded friction 
collar C. The pressure spring D is mounted between 
the sleeve and the collar. A bracket E is mounted on 
the rear of the die block and has two grooved exten- 
sions between which the collar operates. 

In the illustration, the descending press ram has 
started down and brought the end of the sleeve into 
contact with the work. The head of the rod has moved 
slightly away from the inside shoulder of the sleeve, 
and the collar is in contact with the lower extension 
of the bracket. At this point, the spring is exerting 
just the required pressure on the work. 

As the ram stroke continues to the bottom of the 
stroke, the rod is forced through the collar, so the 
distance between the collar and the top of the sleeve 
does not change and spring pressure on the work re- 
mains constant. 

On the up stroke, the collar rises with the rod until 
it reaches the upper extension of the bracket. As the 
up stroke continues, the rod picks up the sleeve until, 
at the top of the stroke, the collar and sleeve are re- 
turned to their original positions to apply the pressure 
on the next down stroke. 

L Kasper, Philadelphia, Pa 





Pressure Gage Checks Tool Life 
It is not always possible to predict 
when a drill should be changed be- 
cause there are always variations in 
material that affect the amount of 
tool wear. On hydraulically oper- 
ated high-production machines, a 
dull drill may not always be de- 


tected until inspection reveals a rise 
in the number of poor holes. 

We have found that a hydraulic 
pressure gage connected to the cylin- 
der, and mounted where it is easily 
visible to the operator, will take the 
guesswork out of the job. We mark 
the face of the dial as to “safe” and 
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“caution” ranges, and these provide 
the operator with an instant indica- 
tion of impending tool trouble. The 
zones are easily established by trial 
and have proved to be a definite 
factor in giving us consistent hole 
quality. 
R K Dulek, Racine, Wis 





Practical Ideas 





Simple Fixture Gages Gear Quadrant 








2934 RP. \ 
/5° 
= 





yh 


























We had to inspect a large number of 
starter gear quadrants of welded 
construction, by checking the diame- 
ter over pins. This had to be done at 
several points because the teeth were 
produced by broaching. To do this 
job quickly and easily, we made up 
the gaging fixture shown here. 

The base is a piece of 34-in. steel 
measuring 4 x 5 in. and carries a lo- 
cating plug press fitted into a hole 
about 1% in. from the lower edge. 
The hole in the gear hub is reamed 
to a close tolerance, so no appreci- 
able error is introduced by locating 
from it. Two gaging pins are pressed 
into the upper part of the base, 30° 
apart. They are relieved for part of 
their length to clear to OD of the 
work, and the heads are ground to 
suit the gage dimensions at the up- 
per and lower limits. 

The best pin size for this particular 
gear was 0.216 in., so we made a 
single-end plug gage to this diame- 
ter. After placing the work over the 
locating plug, we insert the plug gage 
between any two teeth and swing 
the work past the gage pins. If the 
plug gage will pass the “Go” pin but 
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will not pass the “No Go” pin, the 
work is within the specified limits. 
Berton J Leavitt, Lincoln, Neb 


Simple Grinding Fixture Holds 
Tubular Work 


For squaring both ends of carburized 
tubular spacers, we made this inex- 
pensive fixture for use on the mag- 
netic table of a vertical surface 
grinder. It consists of a piece of scrap 
6%-in. OD shafting, squared on both 
ends, and 4% in. shorter than the fin- 
ished length of the work. We drilled 
and reamed 48 holes to a slip fit for 
the work. Parts are inserted and 
pushed down to bottom on the mag- 
netic table, then the ends are cleaned 
up square with the wheel. After 
this, the fixture is turned over and 
the opposite ends ground to over-all 
length. To save time in production, 
we made up two identical units so 
one could be loaded while the other 
was in work. 
J M Askins, Lufkin, Texas 





Hjalmar Dahl 
Upplands Vasby, Sweden 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 
readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabula- 
tions are completed. The winner or winners— 
in case of a tie when duplicate prizes will be 
awarded—will also be announced in these 


pages. 


JUDGES . . . are a group of American Mo- 
chinst/Metalworking Manufacturing 
who select articles they prefer in a particular 


readers 


issue. This group changes entirely with each 
issue and represents ao true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 
in each case. 


FAST-LOCKING JIG 
IS SELF ALIGNING 
in the April 17, 1961 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/Metalworking Manufactur- 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 


them. 


WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co. Inc., 
and those of its advertising agencies or de- 
partments. Suggest to your employees that 
they submit ideas. 


HOW TO ENTER—Send ali entries to: “Prac- 
tical Ideas Editor’ American Machinist /Metal- 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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V|Portrait 





Carl Oxford, Sr 


. . . landed in the U S fresh from a Norwegian farm 
with less than $20 in his pocket. Today, 52 years later, 
as VP engineering of National Twist Drill & Tool, he has achieved an 
international reputation as an authority on the cutting of metals 


The toolmakers toolmaker 


trying to split up the number of jobs 
he has been performing (including 


On a blustery March afternoon in 
1909 the White Star Line’s S S Celtic 
docked at New York after a chilly 
voyage from Liverpool and deposited 
a dark-haired, 20-year old Nor- 
wegian farm boy on the American 
scene for the first time. 

His name was Car] Oxford, and he 
was to parlay the same quiet deter- 
mination that carried him from his 
father’s modest farm in the rugged 
west coast fjord country of Norway 
to Bergen to Liverpool and New 
York, where he stood 52 years ago 
with less than $20 in his pocket, into 
a position as one of the most re- 
spected persons in metalworking 
and among the foremost champions 
of research and development in the 
industry. 

Speaking of the farm where he 


was born he grins, “The mountains 
were so steep you had to plow with 
one hand and hang on with the 
other.” About the industry he is 
more serious—“It’s much more vital 
than most people seem to realize. As 
long as we keep making things we 
have got to have tools, and the pro- 
duction of good tools is a very impor- 
tant cog in the whole machinery of 
manufacturing—particularly in this 
time of uneasy peace.” 

Oxford, now more than 70, is vice 
president in charge of engineering at 
National Twist Drill & Tool Co, 
Rochester, Mich, where since 1919 
he has been chief engineer, and until 
three years ago, its advertising man- 
ager. He is editor of the company’s 
engineering bulletins. 

By his own admission, Oxford is 
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two-dozen-or-so speaking engage- 
ments each year) and shift the bur- 
den to other, younger shoulders. 

The scope of his office has steadily 
widened over the years, mainly be- 
cause of his keen emphasis on re- 
search and attention to detail. He is 
no longer able to cram as many out- 
side tasks into each day as he once 
did. 

Carl Jr, Director of research at 
National Twist Drill, and a carbon 
copy of his father in terms of energy 
devoted to tool development and 
improvement, has taken over most 
of the speaking engagements. 

That Oxford firmly believes what 
he has been teaching toolmakers for 
some 40-odd years (that more 








ViPortrait 





knowledge properly applied is es- 
sential to the nation and the indus- 
try) is reflected in the long list of 
projects in which he is yet active. 

In the Metal-Cutting Tool Insti- 
tute, he has been a member of the 
Research and Technical Committee 
—Drills and Reamers for four years; 
a member of the Technical Commit- 
tee on Hobs, Chairman of the Com- 
mittees on Government Specifica- 
tions, Research — Milling Cutters, 
and the Committee for the Metal- 
Cutting Tool Handbook. 

Oxford was chosen to be a sym- 
posium speaker at the Centennial of 
Engineering at Chicago, and later 
represented the Metal-Cutting Insti- 
tute at International Standards Or- 
ganization meetings. The “Drills and 
Drilling” section in Kent’s Mechani- 
cal Engineers’ Handbook is under 
his byline. 

“We need to understand more 
about the basic metal-cutting process 
—separation or tearing apart of met- 
al—atom-wise and molecule-wise,” 
he said. “As we learn more about 
that, we improve our design meth- 
ods and techniques, which results in 
better utilization of tools and design 
of machines.” 


Onetime sawmill worker 


Oxford’s interest in cutting apart 
materials began shortly after his ar- 
rival in the United States. The cut- 
ting tool he first used was not car- 
bide or high-speed steel, but an ordi- 
nary hand saw in a lumber mill north 
of San Francisco. He later added a 
hammer to his meager kit and 
worked as a carpenter, rebuilding a 
San Francisco which was still grow- 
ing out of the rubble left by the dev- 
astating earthquake. 

Although he completed public 
school in Norway, he was not per- 
mitted to matriculate at the Univer- 
sity of Michigan—a problem which 
he settled with typical aplomb by 
taking his diploma from an Ameri- 
can Public School in one year of 
evening classes, then enrolling at U 
of M’s engineering school in 1911. 

By the time, he joined National 
Twist Drill & Tool in 1917 as a de- 
velopment and design engineer, he 
had been a mechanical designer at 
Packard Motor Car Co at Dodge 
Brothers, and at Nordyke & Marmon. 

With this experience under his 
belt, Oxford was ready to start 
making drills and cutters and ream- 
ers for the infant automobile indus- 
try, whose needs were changing al- 
most daily. Rauch & Lang was still 
making the Baker electric car in 
Cleveland, and people were still driv- 
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ing Franklin air-cooleds and Stanley 
Steamers. 

Oxford was aware that his new 
employer was also convinced of the 
value of fundamental knowledge of 
metal cutting. In 1919, at the age of 
30, he was appointed chief engineer 
of the company. Under his direction, 
National Twist Drill sponsored a 
number of research projects in the 
laboratories of the University of 
Michigan. 

“T think I spent more time at the 
University after I left than when I 
was in school,” Oxford confesses. “I 
was there a day or two every couple 
of weeks for several years.” 


The art of milling 


In 1920, he and John Airey, a staff 
member at the University, presented 
an ASME technical paper on the 
“Art of Milling,” based on one of 
their lab projects. It was voted the 
best paper of the year and earned 
one of its authors a life membership 
in the society. 

Thirty-two years later, Carl Ox- 
ford Sr was awarded a citation as a 
distinguished alumnus of the Uni- 
versity at the Centennial of Engi- 
neering there. Only 208 out of 30,000 
were so awarded. 

“Not bad for a fellow who didn’t 
even graduate, eh?” He quips from 
behind a rakish cigar. He was forced 
to leave engineering school after two 
years when his funds ran out in 1913. 

Rochester, Michigan, is one of 
these orderly small towns peculiar 
to the Midwest, with great shade 
trees and neat, broad streets. When 
the industrial requirements of World 
War II made the Detroit facility too 
small, National Twist Drill & Tool 
built a new plant and office building 
there in 1942. 

Oxford quickly saw to it that the 
tiny old one-man metallurgical lab 
in Detroit was turned into a modern 
research and testing center, including 
a well-stocked chemical laboratory, 
at the new location. 

Since that time, the engineering 
staff has used its facilities and equip- 
ment to work closely with airplane 
manufacturers on standards for tools 
in the aircraft industry. The up-to- 
date R & D Center has spawned its 
share of production items, among 
them, special gun-drills and counter- 
bores adapted to a variety of work 
(under Oxford’s direction, NTD was 
an early leader in the development 
of gun drilling), and improved mate- 
rials and surface treatments. 

The self-thinned heavy duty drill 
was invented there, and now is find- 
ing the usual imitators, a tribute to 


any invention. Because basic work 
on the fundamentals of drilling is a 
constant effort, Oxford says he still 
does not hesitate to take problems 
to the University if his facilities at 
the plant are not adequate. 

Carl Oxford’s emphasis on re- 
search stems from a fundamental 
philosophy: 


“Quality keeps us out front’ 


“We want to stay out in front. The 
only way our company can stay 
ahead in our field is to continually 
improve our quality and service. And 
we have to back it up with knowl- 
edge which we only gain through 
the emphasis on research,” he states. 

“What about the work I do out- 
side the company? Well, I just think 
that it is a service I must do for my 
industry and my country, because I 
have been treated very well here. 
Anything I do is just the little con- 
tribution I can make to repay this 
country for what it has done for me. 
I couldn’t have done it in Europe.” 
He has small patience with com- 
plaints about American business. 

Oxford is justifiably proud of his 
St Olaf’s medal, which was awarded 
him by the King of Norway. During 
World War II, when Norway was 
occupied by Nazis, American Norse- 
men set up a Norwegian relief or- 
ganization in the United States. For 
his efforts in collecting money, cloth- 
ing, food and other needs for his 
oppressed countrymen he was hon- 
ored after the war with the medal 
and a plaque signed by King Haakon. 


Fisherman and gardener 


Today, Oxford still knows not only 
how to work faithfully and fruitfully 
for his industry and country, but 
how to enjoy his leisure hours to the 
fullest as well. He likes being with 
his family, which includes five 
grandchildren. 

On a Norwegian farm, he explains, 
fishing is part of a way of living. It 
is a sport he hasn’t lost his enthu- 
siasm for, and one that frequently 
takes him to remote Canadian lakes. 
Gardening is another of his pleas- 
ures, but the luxury he allows him- 
self most is travel. He spends his 
vacations on the move, and loves it. 

The SS Celtic, on which he first 
came to the United States, was tor- 
pedoed and sunk off the Irish coast 
in the first World War, and the S S 
Oslofjord, the ship he took back to 
Europe on his first visit home in 
1938, met the same fate in World 
War II. “But,” says Oxford, “I have 
sailed on other ships and some of 
them are still afloat.” ® 
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Names in the News 





Pratt & Whitney Co, West Hartford, 
Conn, has appointed Louis B Zambon 
vice president, engineering. Prior to join- 
ing the firm Mr Zambon was engaged 
in the engineering and development of 
advanced turbo-jet engines 


Burgmaster Corp, Gardena, Calif, 
has promoted John A Manders from 
head of tooling, inspection and meth- 
ods to vice president, manufacturing. 


Vermont-American Corp has ap- 
pointed Alan Harrison president of 
the Vermont Tap & Die Division, 
Lyndonville, Vt. Mr Harrison has 
been associated with the company 
for 40 years. Jerry Hammang has 


Stanley Works, New Britain, Conn, has 
elected Edward M Haines vice president, 
engineering. Mr Haines was formerly 
vice president and assistant to the presi- 
dent of the York Division of Borg-Warner 
Corp, Chicago 


been named general manager of the 
division. 


Allis-Chalmers Manufacturing Co 
has appointed Douglas W Erskine 
manager of engine engineering at the 
Harvey (Ill) Works to succeed A F 
Ochtman who has retired. Mr Ers- 
kine was formerly executive assist- 
ant chief engineer at the Springfield 
Works. 


B N Brockman (center), vice president and sales manager of R K LeBlond Machine 
Tool Co, has marked completion of his first 50 years with the company. Dean of 
machine too] salesmen, he attended Ohio Mechanics Institute and the University of 
Cincinnati and started at the bottom of the ladder in the LeBlond shop in 1911. He 
headed the Chicago sales office before World War II and since then has been 
directing sales activities from Cincinnati. Mr Brockman is being presented with a 
signed scroll by Richard E LeBlond (left), president of the company, and Works 


Manager Daniel W LeBlond 
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Albert M Stedfast, president of Sted- 
fast & Roulston Inc, Boston, is cele- 
brating his 50th anniversary in the 
machine tool field this year. He 
started to work in 1911 and, after 
completing a special machine tool 
course at MIT, began selling machine 
tools throughout the New England 
area. He served as a “dollar-a-year- 
man” on the War Production Board 
in Washington from 1941 to 1945, 
the latter years as assistant director 
of the Tools Division. Mr Stedfast 
was vice president of the American 
Machine Tool Distributors’ Associa- 
tion from 1941 to 1943 and presi- 
dent, 1943 to 1944. 


Portable Electric Tools Inc, Geneva, 
Ill, has announced that Edmund C 
Dudek has rejoined the company as 
assistant vice president of engineer- 
ing. Mr Dudek has been serving as 
assistant vice president, engineering 
and research, and manager of prod- 
uct design of Skil Corp for the past 
four years. 


Ford Motor Co has appointed Mark 
Kaiander manager of the Monroe, 
Mich, Metal Stamping Division plant 
to succeed Charles G Hunter who 
has resigned. Milton E Smith, man- 
ager of the Dearborn, Mich, tool and 
die plant, succeeds Mr Kaiander as 
plant manager at Buffalo. 


Westinghouse Electric Corp has 
named Fred J Purdy manager of 
sales at the Westing-Arc Department 
in Buffalo. E H Turnock, formerly 
manager of the Electrode Engineer- 
ing Section of Westing-Arc in Monte- 
vallo, Ala, has been appointed senior 
engineering consultant to the man- 
ager of engineering there. 


Hughes Tool Co, Houston, Texas, has 
named Emil E Pagel director of pur- 
chases to succeed the late Earl R 


Cobden. 
(Continued on p. 175) 





Here’s how Bethlehem Wire in heavyweight coils 


Bethlehem heavyweight coils, with from 1,000 to 2,000 lb of wire in one 


cuts your cos continuous length, offer these cost-cutting advantages: 


REDUCED MACHINE DOWN-TIME—By using the heavy- LESS BUTT-WELDING AND COIL REMNANT SCRAP 
weight coil, instead of 13 150-lb catchweight coils, —In operations requiring the welding of coil ends, the 
you save a maximum of 12 costly machine shutdowns time and cost of butt-welding is reduced. And there’s 


necessary every time you start a standard size coil. less waste in the form of coil remnant scrap. 


r ey =, ; oa 2 OM ee we ae 

NO DEPOSITS ...NO RETURNS—Returnable carriers MINIMIZED HANDLING COSTS—One man, operating 
are not needed with Bethlehem heavyweight coils. a fork-lift, crane, or ram truck, can easily handle a 
Carriers take up valuable storage space, involve extra heavyweight coil. Speedy unloading. Efficient stacking. 


paperwork, and tie up your cash. 


BUNDLED THE WAY YOU WANT THEM— We can supply our heavyweight coils with or without a pallet, for use 
on welded steel cores (rotating or stationary payoff). 
Want more information? Get in touch with our nearest sales office. Or write to us at Bethlehem, Pa. 


for Strength BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


“4 Economy Export Sales: Bethlehem Stee! Export Corporation 
acts BETHLEHEM STEEL 


120 CIRCLE 317 READER SERVICE CARD American Machinist/Metalworking Manufacturing * July 10, 1961 








New Materials 





Bronze-Coated Piston, Guide Rods Last 
Up to 10 Times Longer, Eliminate Nicks 


Bronze Case, a patented process for 
coating an entire piston or guide rod 
with bronze bearing material instead 
of confining the bronze to the bush- 
ing area, increases the life of these 
parts up to 110% in some applica- 
tions (See AM/MM June 26 ’61 p59). 
The process consists of fusing high 
quality bronze bearing material on 
the surface of a steel rod by a 
high temperature spraying operation, 
which forms a coating of controlled 
porosity. The rod is then ground and 
straightened to close tolerances. 

The increase in life is proportional 
to the added bearing area and the 
larger lubricant retaining surface. 
Since the whole shaft holds lubricant 
the lubricants don’t get pushed to 
the end of the stroke and friction 
losses are reduced. 

Another advantage given by this 


process is the elimination of nicks 
and rust. When these rods are used 
with a hardened steel bushing, the 
soft material around a nick is 
burnished smooth by the bushing. 
Therefore, packing and seals last 
longer. 

Rods of AISI 1060 steel, heat 
treated to 213,000 psi can be fur- 
nished in standard diameters of %, 
1, 1%, 1%, 1%, 2, 2%, and 3 in. Di- 
ameter tolerance up to 2 in. is +0 
—0.005 in. For 2 in. and over it is +0 
—0.0007 in. 

Stock hardened steel die set bush- 
ings, both straight sleeve and flange 
type bushings, and standard drill 
bushings can be used with Bronze 
Case depending on application. 

Thomson Industries, Inc, 
Plandome Rd, Manhasset, NY 


MORE DATA? Circle 111, inside back cover 
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Beryllium-Copper Strip Has 


190,000 Ib Tensile Strength 
Brush 190, a mill heat-treated beryl- 
lium copper strip with tensile 
strength of 190,000 psi, is said to 
have formability that exceeds all 
previous standards for this type of 
alloy product. 

The strip is age-hardened in the 
factory so that customers do not 
have to heat treat it. The age-hard- 
ening processes also reportedly give 
the material a high degree of flatness 
and uniformity throughout a coil 
and between lots. 

The Brush Beryllium Co, 5209 
Euclid Ave, Cleveland 3, Ohio 
MORE DATA? Circle 112, inside back cover 


Wire Drawn From Superconductor 
Retains Electrical Properties 


A new superconductor material will 
conduct 100,000 amperes of electrical 
current per square centimeter in a 
30,000 gauss magnetic field at —452 F. 
The new material is a cold worked 
alloy made up of three parts of nio- 
bium to one part zirconium. It is 
malleable and strong and can be 
drawn into wires and made into-bars, 
strips and other shapes without los- 
ing its superconducting properties. 


Primary use for the superconductor 
is in high strength (100,000 gauss or 
more) magnets which would occupy 
less room than magnets with iron 
cores and cou'd store large amounts 
of electrical energy in smaller spaces 
than conventional capacitors. 
Atomics International, Div of 
North American Aviation Inc, PO 
Box 309 Canoga Park, Calif 
MORE DATA? Circle 113, inside back cover 


Sunite Steel Hardening Process 


Increases Tool Life up to 500% 
Sunite process reportedly hardens 
steel from surface to center with no 
loss of toughness. The process is a 
salt-bath, deep recycling treatment 
intended for Hss and hot-work steel 
tools such as broaches, taps, drills, 
reamers, hobbers and milling cutters. 
T-15 steel gains three points on the 
Rockwell C scale after the Sunite 
treatment bringing it up to 70 Rh 
C, T5 steel goes up to Rh 68.5 C and 
T-4 up to 68. 

Field tests show considerable tool 
performance improvement after 
processing. A farm implement man- 
ufacturer increased tap life from 10 
holes per tap to 40 to 43 holes before 
scrapping the tap, and an electrical 
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equipment manufacturer upped pro- 
duction from 250 pieces per grind 
with a T-15 dovetailed form tool to 
1500 pieces per grind. 

The heat treating process is offered 
only by the company (no licensing) 
and will be applied only to green 
steels. 

Sun Steel Treating, Inc, 24485 Mid- 
dlebelt Rd, Farmington, Mich 
MORE DATA? Circle 114, inside back cover 





Rust inhibitor Coats Grooves 
In Metal Parts With Vapor Film 


A thin film of Ferro-Gard on metal 
surfaces gives off an invisible vapor 
that envelopes the metal and is said 
to coat machine holes, etchings, and 
grooves that are inaccessible to con- 
ventional metal preservatives. 

In addition to reaching into small 
openings, the coating reportedly seals 
out dampness and oxygen and neu- 
tralizes corrosion-promoting acids 
found in the atmosphere. 

The non-toxic liquid can be dip, 
brush, or spray-coated on metals and 
may be wiped off with a cloth when 
the coated parts are ready for use. 

Tests run on Ferro-Gard indicate 
that high temperature increases its 
ability to stop rust. A single coating 
will protect an unwrapped metal 
part for as long as one year and a 
well wrapped part for up to five 
years, according to the company . 

The illustration shows two pieces 
of rim steel subjected to closed-con- 
tainer cycling consisting of tempera- 
ture rise to 170 F, held for two hr, 
then lowered to 70 F and held for 
two hr. The specimen on the left had 
a mixture of 8 grams of oil and 
water in the container and is shown 
after 8 hr. Specimen on the right had 
8 grams of Ferro-Gard and water in 
the container and is shown after 120 
days. 

Ronco Laboratories, 3617 Browns- 
ville Rd, Pittsburgh 27, Pa 
MORE DATA? Circle 115, inside back cover 
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Two-dimensional adjustment. Positive and negative rake. 


o09 


Radial adjustment. Positive rake only. 


NEW KENDEX UNITS... 


for building special tooling more economically 


These standardized Kendex units provide a versatile 
and economical “building block” approach to develop- 
ing multiple-insert bars and heads for precision machin- 
ing. They offer many advantages: 


1. Only simple milling operations required to provide 
pockets for Kendex units—much more economical 
than placing inserts directly in head or bar. 

. Easy to install and remove. A small stock of stand- 
ard units will service many bars and heads for dif- 
ferent operations. 

. Easy adjustment of bore diameter and shoulder 
length for precision tolerances. Reduces set-up time 


. .. keeps expensive machines producing. 
"Trademark 
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4. In case of accident, damaged units are quickly re- 
placed. 


Other important features are: easy access to adjust- 
ment screws; adjustable feature permits compensating 
for insert wear; all units utilize standard Kendex in- 
serts; positive chip control. 


Get complete information about these new cost- 
cutting Kendex units from your Kennametal Carbide 
Engineer. Trained to analyze tooling applications and 
backed by our headquarters staff of tooling specialists, 
he may be able to help you reduce machine down time, 
improve production, and increase profits. Ask him for 
booklet ““Kendex Tailored Tooling” or write direct to 


KENNAMETAL INnc., Latrobe, Pennsylvania. 
230 
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Foundry Resin Cold-Coats Sand, 
Reduces Warpage in Shell Molds 


Fast-curing cold-coated sand, suit- 
able for or producing shell molds and 
cores, particularly where freedom 
from shell warpage is desired, is 
yielded by Bakelite resin BRS-5575 
when used with Bakelite phenolic 
hardener ZZP-0311. Tests reportedly 
show that shell molds made with the 
resin-coated sand have excellent 
peel back resistance in the uncured 
state and that good shell build-up is 
obtained in producing molds of deep 
to medium draw. 

The resin is recommended for use 
where a short to medium-flow, fast- 
curing resin is required. Its fusion 
point is 215 F, cold tensile strength 
after 2-min cure at 500 F is 405 psi, 
and hot tensile strength after 90-sec 
cure at 450 F is 310 psi. 

Union Carbide Plastics Co, Div of 
Union Carbide Corp, 270 Park Ave, 
New York 17, NY 


MORE DATA? Circle 116, inside back cover 


Rogers Offers Low Cost Flame 
Resistant Electrical Barrier 


New low cost mechanical and elec- 
trical barrier material for flat punch- 
ing or formed parts is immediately 
self extinguishing in 0.62-in. thick- 
ness and self extinguishing in 6 sec- 
onds in 0.021-in. gauge. 

The light gray material has a hard- 
ness (Rh R) of 75, a dielectric 
strength said to be excellent when 
dry and fair when wet, an arc resist- 
ance, of 75 to 100 seconds, and a 
water absorption rate (% in 24 hr) 
of 45 to 50. 

It is available in sheet or fabri- 
cated forms in gages of 0.031, 0.062, 
0.093, and 0.0125 in. 

Rogers Corp, Rogers, Conn 


MORE DATA? Circle 117, inside back cover 


Titanium-Copper-Zinc Alloy 
Machines, Joins, Forms Easily 


Hydro-T-Metal is an alloy of titan- 
ium, copper and high grade zinc, 
with traces of manganese and 
chromium, that can be soldered, fu- 
sion welded, deep drawn without 
stage annealing and can be easily 
machined. The metal is claimed to 
have excellent corrosion resistance, 
conductivity, and electronic shield- 
ing characteristics. Forming process- 
es that can be used with the alloy 
include spinning, extrusion, stamp- 
ing, coining, and embossing. A high 
lustre is said to result from buffing 
and polshing the Hydro-T-Metal and 


the alloy, which is 20% lighter than 
copper, 16% lighter than brass and 
9% lighter than steel, will take cop- 
per-nickel and chrome plating 
readily. 

Hydrometals, Inc, 405 Lexington 
Ave, New York, NY 


MORE DATA? Circle 118, inside back cover 


Heavy-Duty Degreasing Agent 
Emulsifies Grease Deposits 


Navee 42 degreases machinery or 
parts by emulsifying the grease or 
oil deposits so that they can be 
washed off with water. The heavy- 
duty agent will remove bunker C 
oil, carbon stains, diesel oils, pre- 
servative coatings, lead oxides and 
tar. Its cleaning action is reportedly 
superior to caustics or alkaline 
cleaners and it emits no hazardous 
fumes, has a high flash point, is not 
volatile, and is free from fire risk 
under most conditions. 

At full strength or diluted with 
five to ten parts of water it can be 
used at room temperatures or heated 
to 180 F. 

Allied Chemical Corp, National 
Aniline Div, 40 Rector St, New York 
6, NY 
MORE DATA? Circle 119, inside back cover 


Westinghouse Bonds Outer Sleeve 
Of Micarta to Teflon innerliner 


Chemical] resistant tubing, composed 
of a Teflon inner-lining bonded with 
a Micarta-laminate outer sleeve is 
suitable for transporting corrosive 
liquids and can also be used as 
bushing or bearing material where 
requirements are for tubing of ex- 
treme low coefficient of friction on 
tubing inner surface. 

Electrical properties of the tubing 
are unimpaired by aging for 10,000 
hours at high temperatures in the 
presence of hydrofluoric acid. 

Tubing is supplied with internal 


diameters of from 2 to 12 in. and 
wall thickness from % in. to 1 in. 
Max length is approximately 2 ft 
and, at present, the user has to 
supply the teflon inner lining to the 
company for bonding with the Mi- 
carta shell. 

Westinghouse Electric Corp, Mi- 
carta Division, Hampton, SC 


MORE DATA? Circle 120, imside back cover 


Copper Clad Laminate Eliminates 
Printed Circuit Board Breakage 


Cimclad, a new copper clad laminate, 
gives the high tensile, flexural and 
impact strength of glass-fibre-rein- 
forced plastic at a price competitive 
with paper-base phenolic circuit 
boards. 

In addition to virtually eliminating 
printed circuit board breakage, the 
glass reinforcement and resin sys- 
tem used in making Cimclad boards 
is said to give superior electrical 
characteristics including low loss 
factors, increased insulation resist- 
ance, and low moisture absorption. 

The self extinguishing laminate is 
also said to process easily and to cold 
punch readily at room temperatures. 

Cimastra Div, The Cincinnati Mill- 
ing Machine Co, Cincinnati 9, Ohio 
MORE DATA? Circle 121, inside back cover 


Reflective Tape Performs Continuously at 
500 F, Will Withstand 3000 F for 2 Minutes 


Scotch brand Y-9050 heat reflective 
tape designed to perform continu- 
ously at temperatures of 500 to 600 
F will also withstand 3000 F radiant 
heat for 1 to 2 minutes, according 
to the manufacturer. The glass cloth- 
aluminum foil tape, specially de- 
veloped for missile and aircraft heat 
shielding is readily conformable to 
irregular shaped and curved pipes. 
Its thickness is 0.006 in., it weighs 
0.0038 Ib per ft, and has a tensile 
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strength of 75 lb per in. of width. 

The intensity of heat that the tape 
will withstand depends on type of 
heat and type of surface to which it 
is applied. Heavy metal plating will 
conduct heat away from the tape and 
will raise its heat tolerance. 

The tape comes in widths from %4 
to 36 in. and lengths of 36 yd. 

Minnesota Mining and Manufac- 
turing Co, St Paul 6, Minn. 


MORE DATA? Circle 122, inside back cover 








Desig ned for To satisfy the exacting requirements of numerical 


control, Gorton announces the all-new Double-Column 
Rail-Type Milling Machine. Designed for positioning 


nia Lar: 


Mme 


oP ae i. la las 
. Specifications 

® Precision ball bearing screws with preloaded nuts 3 Table nie 22” x 32” 
© Positive anti-backlash drive system 4 P X Axis) 24” 
© Bed-type design pape — ( ; ) : 
®@ Electric or hydraulic motor control of axis movement & Rail Slide Travel - (¥ Axis) 32 

® All way surfaces guarded Vertical Slide Travel - (2 Axis) 10” 
@ Unique air-balanced vertical slide ; i sae a Manual) 4” 
® Various types of heads available oo ve ( ) M 

® Spindle speed selection — manual or programmed = Spindie Speeds - - ~- 80-10,000 R.P.M. 
@ Automatic lubrication is Clearance betweenColumns - - - 


pee PS, et 


A Gorton Product, the Finest of its Kind! 


ceornce GORTON macuine co. 


1507 RACINE STREET, RACINE, WISCONSIN 
ling, Die Sinking, Profiling and Engraving Machines with Manual Hydraulic, Electro Hydraulic or Numerical Guidance Systems 
s and Automated Transfer or Indexing Machines. Cutting Tools and accessories... Defense and special products 
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Gray Milling Machine Holds 0.001-in. 
Accuracy on Heavy Equipment Frames 


Frames for large steel mill equip- 
ment are milled to accuracies of 
0.001 in. on this huge planer-type 
milling machine built for the 
Morgan Construction Co. Dimensions 
of the machine, 123 in, between 
housings and 110 in. from table top 
to rail head spindle nose, indicate 
the size of the frames (see Cover). 


The transverse bearings on these 
frames must be in perfect align- 
ment because they support the 
shafts of extra hard gears (Brinnel 
500 and ground). Since the gears 
will not wear in as normal gears do 
they must mesh perfectly as they 
are installed, which means that the 
rail on the milling machine must be 
kept level at all times to assure 
ailgnment of the frames. This is 
done with a power-driven push 
button-operated rail leveling device 
and Micro-meter rail leveling check- 
ing indicator. (See AM/MM Aug 22 
60 p 2) 

Readout of cutting element posi- 
tion is determined with a Space 
Setter, Phase 1 (See AM/MM Mar 20 
60 p 165) that gives feedback of 
rail head and table position to an 
accuracy of 0.001 in. for the full 
stroke of each element. This Space 
Setter works through analog-digital 
converters geared to machine move- 
ment through 32-in. racks that are 
guaranteed to an accuracy of 0.0005 
in. The basic setup indicates dimen- 


sions ranging from 000.000 to 999.999 
in. but longer dimensions can be 
monitored if desired. 

Three heads, two rail and one 
side, are powered by 75-hp motors 
and all of them are non-swiveling 
with a 10-in dia quill and spindle 
speeds from 47 to 850 rpm. Spindle 
speeds are adjusted with power 
operated rheostats. 

The machine is equipped with 
duplex tables 104-in. wide. Front 
table is 16 ft long, rear table is 14 
ft long. Other features include five 
right-angle attachments for milling 
and boring, power-operated draw 
bar, (rail heads only) hardened and 
ground steel strips in the rail, and 
hydro-clamps on the quills and 
heads. 

The GA Gray Co, 3611 Woodburn 
Ave Cincinnati 7, Ohio 


MORE DATA? Circle 51, inside back cover 


Natural Gas Cutting Torch Slices 


30 in. of Metal in One Pass 
The Oxweld C-66 is said to have 
the largest gas flow (up to 3000 cfh 
of oxygen and 250 cfh of natural 
gas) and the widest cutting range 
(from sheet metal to large risers) 
of any existing natural gas hand 
cutting torch. Special applications 
such as gouging, rivet piercing, and 
pad and fin washing can also be 
handled by the unit. 

More than 40 different Oxweld 
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nozzles are available for use with 
this torch, which weighs only 3 lb 
to 5 oz and has a cutting capacity of 
30 in. Standard models are 21 in 
long with 45°, 75°, 90°, and 180° 
head angle. 

Linde Co, Div of Union Carbide 
Corp, 270 Park Ave, New York 17, 
NY 


MORE DATA? Circle 52, inside back cover 





Control Allows Preset of Welder 


For Time, Heat, Work Thickness 
Six variables of spot and projection 
welding including time, heat, pres- 
sure, work thickness, tap selection 
and material composition, can be 
preset into the Calimatic welding 
control so that welding controls are 
set automatically from a numbers on 
single dial. Available for air op- 
erated machines, the unit is housed 
in a steel cabinet that displays four 
devices; a main contro] dial which 
is a calibrated disk with numerical 
digits coded to the affected material 
combinations; an index release knob 
which frees the main dial control 
for another setting; a heat vernier 
knob to compensate for voltage 
fluctuations; an air pressure guage 
to indicate pressure available at the 
beginning of the machine cycle. 
The unit will automatically set a 
welder for over 100 different mate- 
rial thicknesses and compositions. 
Thompson Electric Welder Co, 161 
Pleasant St, Lynn, Mass 
MORE DATA? Circle 53, 


inside back cover 








NEW SHOP EQUIPMENT 





N/C Console, Tape Punch, Bridgeport 
Milling Machine Offered As Package 


The manufacturer of the Position 
Master numerical control for mulling 
machines offers it as a packaged 
system including a tape punch, a 
control console and a Bridgeport 
vertical miller. 

The tape punch is fully transis- 
torized and operates with standard 
8-channel tape. Also fully transis- 
torized is the control console which 
contains a digital converter, tape 
reader and motor controls. These 
controls operate drives on both the 
long and cross slides of the miller 
and are said to give 0.001-in. accura- 
cy and 0.005-in. repeatability. Posi- 


tioning traverse speeds of both slides 
is 60 ipm and feedback is obtained 
from ballnut lead screws in both 
long and cross slides. The basic 
package has manual milling controls 
and 2 axis tape control, but third 
axis control and automatic milling 
feeds are available. 

Price of the complete package 
is $13,500 or if just the control and 
tape punch are desired the company 
will fit them to a customer’s milling 
machine for $12,000. 

Ultra-Sonic Precision Co, Inc, 234 
Fourth Ave, Mount Vernon, NY 


MORE DATA? Circle 54, inside back cover 





Uncoiler Provides Controlled 
Tension in Light-Gage Slitting 
Seco uncoiler can provide precisely 
controlled tension on light-gage slit- 
ting or processing lines. Normally, 
coil steel being slit into narrower 
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coils is pulled through the slitter by 
the recoiler. With light-gage stock, 
however, pull-through slitting can be 
improved. Driven slitting is then 
employed, but the uncoiler must 
supply carefully controlled back ten- 
sion. 

Model incorporates a totally en- 
closed, oil-tight gear drive and a 
drag-generator brake which main- 
tains strip tension during slitting and 
also supplies power for feed up while 
the strip is being threaded through 
the slitting line. The welded steel 
uncoiler housing is mounted on a 
sub-base which has a deep V-way. 
Uncoiler can move forward, accept 
an incoming coil, and reposition for 


the slitting operation. Positioning is 
by hydraulic cylinder. The unit has 
a 4-segment expanding mandrel. 

Steel Equipment Co, 20805 Aurora 
Rd, Cleveland 22, Ohio 


MORE DATA? Circle 55, inside back cover 


Optical Indicator Monitors, 
Controls Heating Operations 
Pyrotel PY40 non-contacting, infra- 
red radiation monitor has an optical 
system that can detect small or mov- 
ing targets and can control extrusion, 
heat treating soldering, and low tem- 
perature brazing operations from 
several feet away. 

The system, which operates in the 
temperature range of 500 to 1200F, 
has a repeat accuracy of 0.5% and 
a response in milliseconds. The 
PY40 will give a visual indication of 
the temperature of platens, extru- 
sion billets or dies, rollers, or ob- 
jects in controlled atmospheres or 
vacuums and will, in addition, ac- 
tuate power relays, signal or control 
other machine equipment, or tie into 
temperature recorders. 

Mason Instrument Co, Inc, 
Valley Place, Mamaroneck, NY 
MORE DATA? Circle 56, inside back cover 
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Oliver Drill Point Grinding 


Machine Has Scrol!-Type Chuck 
The Model 600 drill pointing machine 


has a scroll-type chuck that is 
mounted in anti-friction bearings 
and is complete with an automatic 
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recirculating system. The chuck is 
controlled by a quick-acting positive 
drive which eliminates the former 
telescoping universal joints. 

Construction of the quill and 
clutch as one integral part reported- 
ly makes it impossible to get the 
unusual grinding motions out of 
time. 

The new drill pointer is available 
in wet, dry or Airdraulic type. The 
Airdraulic type is fully atomatic 
after set up. 

The unit will grind right hand 
drills in the 2, 3, or 4 flute style 
in a size range of % to 3-in. dia in 
one continuous motion. 

Variable clearance and included 
point angles from 80 to 160° are 
obtainable. In addition, lip clearance 
for the Oliver-type point ground by 
this machine has been increased six 
times so that heavier feeds can be 
used with the point. 

Oliver Instrument 
Mich 
MORE DATA? Circle 57, 


Co, Adrian, 


inside back cover 


Star Keyseater Cuts Keyways 


Up to 9-in. Long Automatically 
Improved model No. O compact key- 
seater produces keyways with up to 
9-in. long standard, stocked high 
speed steel cutters from % to 1%- 
in. wide. 

Cutters are wedge locked in a 
cutter bar and this bar, which travels 
up and down, is supported at the 
top by a bushing in an overarm 
support. 

The work table is fed in toward 
the cutter automatically when the 
cutter bar is at the top of the stroke 
and it automatically backs out at the 
bottom of each stroke to clear the 
tool. 

Power for the key seater is a 14- 
hp motor and cutter bar speeds of 15 


and 33 strokes per minute are ob- 
tained by a V-belt and step pulley 
arrangement. Table feeds are ad- 
justable from 0.001 to 0.012-in. per 
stroke, and cutter bar stroke is ad- 
justable from 3% to 9-in. by setting 
an eccentric offset. 

The machine has a 17 by 18-in. 
T-slot table, a two-position overarm 
column that can be moved to a for- 
ward position so that large spoked 
gears can be located around the col- 
umn and a precision sliding ram 
traveling in scraped ways. 

Star Cutter Co, 34500 Grand River 
Ave, PO Box 376, Farmington, Mich 


MORE DATA? Circle 58, inside back cover 


.& 
k 
i 
f 
q 


‘ — 
PYROMETER MEASURES AND CON- 
TROLS extremely high temperatures 
continuously and automatically. The 
device can instantly measure and reg- 
ulate temperatures up to 4000 C while 
recording changes less than one de- 
gree. — Atomics International, Div of 
North American Aviation, Inc, PO Box 
309, Canoga Park, Calif 

MORE DATA? Circle 59, inside back cover 
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Sciaky Electron Beam Welder Gives 
Narrow, Deep Welds With Low Voltage 


New low voltage electron beam 
welder uses accelerating voltages no 
higher than 30,000 volts and electron 
beam currents of 250 ma so that 
X-rays produced are of relatively 
long wave length. Welding with this 
machine, therefore, presents no haz- 
ard to personnel and can be done 
without heavy shielding. Despite the 
low voltages used, the design of the 
gun enables this machine to produce 
welds 12 times as deep as they are 
wide. 

Recently the machine was used to 
weld 13%4-in. aluminum plate at a 
depth-to-width ratio of 22 to 1. Other 
metals from 0.005-in. tantalum to 
0.0500-in. 4340 stainless can also be 
joined with the machine as well as 
highly reactive, oxidizable, and vacu- 
um melted materials. 
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The vacuum chamber measures 20 
by 30 by 48 in. and contains both 
the welding gun and the work table. 
Both the gun and the table are con- 
trolled by a Sciakydyne motor con- 
trol which is reportedly easily adapt- 
able to three-axis numerical control. 

A vacuum of 1 x 10-* mm of mer- 
cury is produced in this chamber by 
the machine’s pumping system in 
about 4 minutes, and this is said to 
give welds that are as pure as, or 
purer than, the metals being joined. 

An electron beam of 359 ma at 30 
kv can be produced by the gun and 
the beam spot can be focused into a 
0.030-in. minimum dia. and out to a 
l-in. maximum dia. 

Sciaky Bros Inc, 4915 W 67 St, 
Chicago, IIl 


MORE DATA? Circle 60, inside back cover 
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Acme’s Hy-Drive Ram-Type Turret Lathe 
Gives Hydraulic Automatic Operation 


Hy-Drive hydraulically-automated 
ram-type lathe does deep hole drill- 
ing, back feed, skip boring control, 
tapping, threading and other con- 
ventional operations automatically. 

Additionally available is hydrauli- 
cally automated cross-slide for con- 
tinuous cross-slide, late cross-slide, 


and OD turning control as well as 
automated spindle and stock feed 
that can be fitted to other machines 
so that conventional operations can 
be done automatically. 

Acme Industrial Co, 200 North Taf- 
lin St, Chicago 7, Ill 
MORE DATA? Circle 61, 


inside back cover 





Power Attachment Engineered 
For Hand-Operated Machines 


Roto power attachment incorporates 
a slip clutch and is designed to 
protect the motor drive and to allow 
machine to drive up to a stop. A 
special limit switch can be added 
to reverse the motor. The unit can 
be attached to rotary tables, vertical 
mills, grinders, and used for many 
other special applications that re- 
quire power feeds. A hand shift 
lever can be purchased to disengage 
the unit. Motor operates at 110 v 
60 c. 

The attachment reduces human 
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errors when working on parts that 
require more accurate machining. 
The operator is free to work on de- 
burring or other work while ma- 
chine is cutting. Special feature 
allows quick hand operation when 
power is not needed. 

M & M Tool & Mfg Co, 1124 E 
Third St, Dayton 2, Ohio 
MORE DATA? Circle 62, inside back cover 


Wallace Rolling Machines Bend 
Up to 6-in. Pipe, 4-in. Bars 


No 460 series rolling machines can 
be operated either right or left and 
are capable of bending pipe, tubing, 
round, square and flat bars. The ma- 


chines will produce tight and loose 
coils, flat spirals, and wide or short- 
radius bends. Three sizes are avail- 
able in this series, No 462 has a max 
capacity of 2-in. pipe, No 464, 4-in. 
pipe and No 466, 6-in. pipe. Capac- 
ities are for cold bending minimum 
radius bends. For solid round bars 
the capacities are 1% in., 3 in., and 
4 in., respectively. 

Wallace Supplies Mfg Co, Chicago, 
Ill 


MORE DATA? Circle 63, inside back cover 


Universal lronworker Incorporates 


Automatic Feed Attachment 
Steelmaster Universal Ironworkers 
are now available with automated 
feed tables and back stops. New at- 
tachment permits automatic shearing 
to a predetermined length up to 40 
ft with infinitely variable incre- 
ments. 

Sections handled include H-beams, 
I-beams, and angles, from 3 up to 
ll-in. dimensions. An automated 
gaging system for the punching end 
of the unit is also available. Model 
No. 25, illustrated, has capacity of 
7-in. angles, 1l-in. channels. Price 
is approximately $15,000 complete 
with feed-table attachments. 

Pathex Inc, 1006 Prudential Bldg, 
Buffalo 2, NY 


MORE DATA? Circle 64, inside back cover 
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M-F FLANGE NUT 
WITH UNI-TORQUE LOCK 


M-F FLANGE NUT combines both nut 
and washer in one cold-forged piece. 
Flanged face eliminates need for ex- 
tra washers and can be used to gap 
oversized holes, provide extra bear- 
ing surface, and maintain pressure in 
vibration absorbers — MacLlean-Fogg 
Lock Nut Co, 5535 N Wolcott Ave, 
Chicago 40, Ill 

MORE DATA? Circle 65, inside back cover 
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SMALLER SIZE 


with the new 
Allen-Bradley a. a 
Bulletin 709 Starters OY sues gg 


A GOOD EXAMPLE & 


The new revolutionary Bulletin 709 motor starters are surprisingly 
small in size—yet, they are good for many more millions of opera- 
tions—without trouble or maintenance! Rating for rating, they have 
no equal. They are today’s best starter value— and they cost nomore! 


The “Quality” you’ve come to expect in all Allen-Bradley con- 
trol is represented in all details—especially in the ‘“‘eye appealing”’ 
enclosures styled by the world famous industrial designer, Brooks 
Stevens. Write today for details of the new Bulletin 709 line—the 
greatest advance in motor control in 30 years: Allen-Bradley Co., 
1316 South Second Street, Milwaukee 4, Wisconsin. 





Check These New SPACE-SAVING Dimensions 
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Your A-B Handy 
Catalog Lists These 
Control Devices 
Often Considered 


BULLETIN 840 
Float Switches 


These quality switches 
are available in a wide 
range of types for auto- 
matic control of motors 
operating tank or sump 
pumps. The snap-action 
switch mechanism as- 
sures positive operation, 
no matter how slowly the 
liquid level changes. 


BULLETIN 805 
Foot Switches 


Ruggedly built to with- 
stand the most severe 
industrial usage. Snap- 
action switch mechanism 
features maintenance 
free silver contacts. The 
foot switch shown above 
assures complete 
“safety” for the opera- 
tor. Also made without 


top guard. 





BULLETIN 1270 
Automatic Transfer 
Switches 


These switches are de- 
signed to transfer power- 
load to standby supply 
when normal power fails 
or drops too low. Auto- 
matically returns load to 
normal supply when 
power is resumed. Me- 
chanically interlocked. 


BULLETIN 836 
Pressure Controls 


For machine tool hy- 
draulic systems oper- 
ating at pressures up to 
5000 psi. Oiltight enclo- 
sure. Operating pressure 
and differential are ad- 
justable. A visible indi- 
cator shows trip point. 
Maintenance free silver 
contacts. 


Phase Failure—Phase 
Reversal Relays 


Style F relay (above) 
protects against all open 
hase conditions on a 
ranch motor circuit. 
Style R disconnects the 
motor upon a phase re- 
versal. Style RF gives 
phase failure and phase 
reversal protection. 


PALER TTT et | 


BULLETIN 555 
Speed Regulators 


Provide manual speed 
control of wound rotor 
motors for either fan or 
machine duty. When 
used with magnetic 
starter, the first step 
closes control circuit. 


=| 
BULLETIN 803 
Rotating Cam 
Limit Switches 


Heavy-duty controls for 
use on automatic produc- 
tion machines. Made 
with up to 12 independ- 
ent circuits which can 
be separately adjusted 
for operation at any 
point of rotation. 


BULLETIN 1232 
Pump Control Panels 


Complete units for auto- 
matic operation of irri- 
gation and oil well 
pumps. Employ stand- 
ard A-B Bulletin 709 
magnetic starter with 
manual disconnect 
switch or circuit breaker 
in weatherproof enclo- 
sure. Wide variety of op- 
tional features available. 


<i 


BULLETIN 36 
Multi-Speed 
Drum Switches 


Designed for manual 
starting, speed changing, 
and reversing of poly- 
phase multi-speed 
motors. Made for up to 
four speeds either non- 
reversing or reversing. 
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Self-Contained Scales 
@ For general use in factories, warehouses, shipping rooms, 
foundries, paper mills and other industrial applications. 


® Thirty different models for your special requirements... 
with direct-reading “Floaxial” Dials, with or without 
“Printomatic” weight recorder or with Double Beam. 
Capacities from 600 Ibs. to 3200 Ibs. 


@ All models feature the F-M Type “S” Lever System—a 
suspension system that swings parallel to the direction 
of traffic...thus protects scientifically ground pivots 
and bearings... results in accuracy that lasts for longer 
periods of time. 


A CIRCLE 322 READER SERVICE CARD 


...CUT COSTS AND 
SAVE TIME 
WHEN WEIGHING 
MATERIALS ON 
POWER OR 
HAND TRUCKS 


Built-In Floor Scales 

e Especially designed for heavy-duty use in metal working 
plants, steel mills, paper mills, textile mills, mines... 
and for general factory use. 

e Available for installation in a pit or suspended from the 
floor, with direct-reading “Floaxial” Cabinet Dial, with or 
without “Printomatic” weight recorder, or Double Beam. 
20 different models with capacities up to 10 tons. 

e All models feature the F-M Type “S"” Lever System for 
complete accuracy over longer periods of time. 

For complete information on any or all Self-Contained and 

Built-in Scales, write: C. G. Gehringer, Marketing Director, 

Scale Division; Fairbanks, Morse & Co., 100 Electra Lane, 

East Station; Yonkers, New York. 


PAIRGANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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Tenths to millionths, measure faster with MICRO¢ro/ gaging 





Lightweight, transis‘orized; 
battery or ac powered, 
MICROtrol Type 170 


Use this fast, accurate gage at the ma- 
chine, in production, in inspection, in 
the laboratory. 


It’s rugged and lightweight because 
it’s transistorized. Four interchange- 
able gage heads readily cover the whole 
range of normal gaging setups. 


FEeaTuREs: Weight only 3 lbs. Easy to 
operate; just 2 knobs. Two dual range 
models: + .0003 to + .003; or + .001 
to + .010. Pocket sized. Accurate. 
Basic gages from $341. 


MICRO¢ro/ 
(for Systems) 





Your first step to automatic 
quality control of machine 
tool production is MICROtro! 
Type 160 


With this complete family of elec- 
tronic equipment you can range from 
fast and accurate measurement of di- 
mensions on the bench to complete 
control of manufacturing in the plant. 


With accessories you can get auto- 
matic inspection, automatic sorting, 
or complete closed-loop control. 


Features: 4 scale ranges available. 
Repeatability to 0.000005’. High sta- 
bility and reliability. Comparator sys- 
tems from $764. 





SCALE. THOUSANDS 


-@ 


Now with new motor drive 
Transistorized METROsurf 
Type 180 measures surface 
roughness at less cost 
METROsurf is the low-cost, high accu- 
racy way to end the hazards of meas- 
uring surface roughness by touch 
or sight. 


It’s fast. It’s portable. You can use 
it at machine or bench. Battery or ac 
models available. 


FEATuUREs: 5 range selections; 3 to 300 
microinches full scale. Big dial. Motor- 
driven or hand-held tracer. Amplifier 
and tracer head, $495. 
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| INGHWORM 


Get more accurate 
production, fewer rejects with 
INCHWORM Type 202 


Centerless grinders are freed from back- 
lash, can maintain wo a arto tolerances 
in a way that will amaze 
INCHWORM replaces the screw! 

INCHWORM’S a to move either 
direction in steps increases 
production as well as accuracy. 

With automatic inspection and 
simple | INCHWORM 
correct any off-dimension trends auto- 
matically. A virtual end to grinding 
scrap! 

FREE TRIAL. B pactiag an yy aby 


to your or ee 
savings tring the trial: Fon prices wart a 
$3,400 . . . usually quickl. 


Dibaba 8 ee wana, 


All/ 
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CUTLER-HAMMER 





These Cutler-Hammer systems 
and gages hold metalworking 
to precise tolerances 


AUTOMATICALLY 


To reduce inspection time and cost, Cutler-Hammer sup- 
plies the precision metalworking industry a range of gag- 
ing and control devices whose building block concept pro- 
vides great versatility. 


You can start with a MICROtrol gage or an INCH- 
WORM motor. Then or later, you can add from a choice 
of accessories. These allow you to inspect, sort, reject, 
record quality . . . correct machine tools and stop them 
from making scrap . . . completely automatically. 


These gages and systems are products of a company 
that’s a leader in advanced military and space electronics, 
vastly experienced in control for industry. The science is 
there. The engineering is there. The reliability is there. 


You'll be interested in the accuracy, the speed, the in- 
spection and production savings. Contact a Cutler-Ham- 
mer sales office, check the publication inquiry number, or 
mail the coupon today for complete information. Gaging 
inquiries will be handled by gaging specialists. 


WHAT’S NEW? ASK... 
CUTLER-HAMMER 
AIL Division, Deer Park, L. I., New York 


Send FREE literature on (_] Type 170 MICROf?ro/ [|] Type 160 MICROfro/ 
(-] METROsurf (] INCHWORM 


Please check [_] Send literature only (] Have a representative contact me 


Name__ 





Title 








Company 





Address 


City 











PUT IT ON THE | BLANCHARD 


THE BLANCHARD MACHINE COMPANY 64 State Street, Cambridge 39, Massachusetts 
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GREATEST 
CUT-OFF 
CAPACITY 
IN ITS 
CLASS: 


e This newest addition to the Sever-All line of abrasive 
cutting machines—the Model 2-A—provides greater 
cutting capacity and more flexibility than any other 
machine in its class. Check these important advantages: 
Big capacity - cuts 4” round or square solids, 6” diameter 
tubing or standard pipe, 6” x 1” flat stock, 6” angle iron and 
8” channels. Cuts practically all metals. 

Fast operation « accurate cuts at the rate of 2 to 3 seconds 
per square inch. For instance, you can cut a 4” bar of 
hardened steel in 45 seconds, or a 2” pipe in 3 seconds. 

Power oscillation « oscillation—the forward and backward 
motion of the cutting wheel as it is fed down into the cut— 
gives you extra cutting capacity without excessive horse- 


power load on your power lines. It also contributes to longer 
wheel life and reduced operator fatigue. 


Quality cuts - clean, smooth cuts, even on large sections, 
because wheel oscillation provides cooler cutting action. 
Economy « Sever-All abrasive cutting wheels, developed spe- 
cially for the Model 2-A, assure you of lowest cost per cut. 
Safe « wheel guard provides complete operator protection. 
Minimum maintenance « all bearings are the pre-lubricated 
and sealed type. Clean, simple machine design permits easy 
housekeeping. 

Built to last « rugged machine bed and rigid castings make 
the Model 2-A first choice for heavy-duty jobs. 


VARIETY OF WORK HOLDERS GIVES UNUSUAL VERSATILITY 


Choose the work holders you need from several optional 
arrangements. These include the vise-type holder shown 
on the machine at top, plus the V-block, angle-cutting and 


Write per details on the new Model 2-A Sever-All abrasive cutting machine. Ask for Bulletin DH-299 


ABRASIVE 
CUTTING 


SEVER-ALL 


2-way clamp fixtures above. All fit interchangeably on 
the Model 2-A Sever-All. Screw-type and quick-action 
clamping also may be used interchangeably. 


MACHINES 


Allison-Campbell Division, American Chain & Cable Company, Inc. 
923 Connecticut Avenue, Bridgeport 2, Conn. 
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NEW SHOP EQUIPMENT 





Automatic Soldering Machines Leakproof 
Over 200 Radiators, Supply Tanks an Hour 


Automobile radiators are  leak- 
proofed with approximately 2 lb of 
solder by the automatic radiator sol- 
dering machine, (left) which is a 
self-contained transfer-type ma- 
chine with 18 vertical fixtures form- 
ing a continuous loop. It is indexed 
by an Expert Lindex transfer mech- 
anism that moves the fixtures 
through the 4-ft station-to-station 
distance in 3 sec, without disturb- 
ing the molten solder. Secret of this 
smooth transfer is a motor-driven 
barrel cam that contains a continu- 
ous index and dwell groove mathe- 
matically computed for uniform ac- 
celeration and decelleration of the 
fixtures and a repeatability accuracy 
of 0.020 in. 

Radiators are soldered by first be- 
ing heated with automatically con- 
trolled gas jets and then having 
solder fed onto the heated parts. 
Gravity and capillary action flow the 
solder around the joints and produce 
a completely sweat-soldered joint. 

Both solder feed and gas jets are 
adjusted by placing dogs on the fix- 
tures that activate limit switches. 
Different limit switches are activated 
for different size radiators. 

In operation, the pre-fluxed core 
and both tank assemblies are loaded 
manually and hydraulically clamped 
in the fixture at station 1. From 
there the radiator tanks and core are 
automatically soldered, transferred, 
and cooled in stations 2 through 14. 
At station 15 the radiators are in- 
dexed 90 degrees to aid unloading 
and at stations 16 through 18 they 
are unloaded. 

The supply tank soldering machine 
(right) works in much the same 
way as the radiator machine. It is 
a 16 station machine with 5 working 
stations at which connections and 
brackets are automatically soldered 
to the tanks. Fixtures that hold the 
tanks and water connections are in- 
dexed by a standard Expert cam 
mechanism and are rotated by a cam 


that circles the machine and controls 
the rotation through a follower and 
rack-and-gear arrangement. 
Maximum capacity of the radiator 
machine is 206 per hr at 80% effi- 
ciency and of the supply tank ma- 
chine, 238 per hr at 80% efficiency. 
Expert Welding Machine Co, 17144 
Mt Elliott Ave, Detroit 12, Mich 
MORE DATA? Circle 66, 


inside back cover 


ee 


GE Introduces Line of DC 
Silicon Power Supplies 


Available in ratings from 0.75 to 75 
kw, the new line of silicon power 
supplies is divided into three basic 
groups: general purpose units, essen- 
tial service units, and synchronous 
motor field excitation units. 

The power supplies have no mov- 
ing parts since they incorporate sili- 
con cells to convert ac power to dc 
and therefore maintenance is virtu- 
ally eliminated except for visual 
checks and cleaning. 

General purpose units include 
metal enclosure transformer, surge 
suppression capacitors, silicon cells, 
cell-protecting current-limiting fuses, 
and pilot light. Units above 5 kw 
include a dc voltmeter and de am- 
meter. 

Essential service units with the 
same ratings as the general purpose 
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units contain additional rectifier 
cells, a fuse monitor and de output 
fuses. All ratings of this type are 
above 5 kw. 

Synchronous motor units are avai!- 
able in ac ratings of 208, 230, or 460 
volts, 3 phase, 60 cycle and in 125 
or 250-v de ratings. 

General Electric Co, Low Voltage 
Switchgear Dept, Phila, Pa 


MORE DATA? Circle 67, inside back cover 


Collet Actuator Opens, Closes 
Chucks at Full Spindle Speed 


Flexible rubber collet chucks can be 
instantly closed and opened without 
stopping the spindle with the new 
Airflex collet actuator. The unit, 
which threads onto any 2% by 8-in. 
lathe spindle without machine alter- 
ations, produces a grip 22 times 
greater than line pressure with a 
Y%-in. stroke. Positive length control 
is obtained by using a fixed stop in 
the hollow spindle and, since no ac- 
tuator bar is required, full 1%-in. 
spindle capacity is available for 
feeding bar stock or for rapid ejec- 
tion equipment. 

Will-Numat Corp, 411 South Hin- 
dry Inglewood 1, Calif 


MORE DATA? Circle 68, inside back cover 


TAPE-MIKE MEASURES WORKPIECES 
without removing them from the lathe 
with a reported accuracy of 0.00001 
in. The micrometer is said to be self- 
checking to 0.0002 or better. It is 
available from stock in four models 
to measure from 0 to 6 in. tapers 
—Taper Micrometer Corp, 100 Grove 
St, Worcester, Mass 

MORE DATA? Circle 69, inside back cover 
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DC Welder Has Continuous 


Voltage, Slope Adjustment 

The Sureweld DRCP-33 welder has 
five specific steps for initial voltage, 
and is said to have continuous ad- 
justment of voltage and_ slope 
throughout each of the _ ranges, 
which overlap. The operator can 
make slope and voltage adjustments 
during a weld by breaking his arc 
and returning to the machine or, 
he can hold his arc and have a 
second man adjust slope while unit 
is welding. 

The welder provides currents as 
low as 25 amp at 14 volts, and can 
weld alloys and other metals in the 
range of 0.030 in. without burn- 
through or spatter at relatively high 
speeds. Rated welding current is 
300 amp, and a 115-volt outlet is 
provided to accommodate input 
leads to automatic control equip- 
ment. 

National Cylinder 
Chemetron Corp, 840 N 
Ave, Chicago 11 IIl 
MORE DATA? Circle 70, 


Gas Div, 
Michigan 


inside back cover 


Elastomeric Shock Mounts Have 
Spring Rate Guaranteed to 10% 


New elastomeric shock mounts have 
a guaranteed spring rate of +10 
percent. They are available in two 
sizes and two standard configura- 
tions in each size. A series have 
spring rates from 630 to 1500 lbs per 
in. and load ranges from 567 to 1650 
Ib at l-in. deflection. AC series 
(cored) have spring rates ranging 
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from 450 to 1000 lb per in. and load 
ranges from 405 to 1100 lb at 1-in. 
deflection. 

The larger B and BC series have 
load ranges from 900 to 3300 lb and 
743 to 2200 lbs at 1-in. deflection re- 
spectively. 

Lyon Aircraft Services, 2701 N 
Ontario St, Burbank, Calif 


MORE DATA? Circle 71, inside back cover 


Spiral Feeders Available 
With Height From 312 to 20 ft 


Spiral feeder is powered by a ro- 
tary vibrator drive unit that has a 
longer, more powerful stroke, en- 
abling it to handle larger, higher 


spirals at greater capacities than the 
electromagnetic type. Three models 
are available with spiral heights 
from 3% to 20 ft. Feeders operate on 
230 or 460-v 60-c 3-phase ac. 
Syntron Co, 311 Lexington Ave, 
Homer City, Pa 
MORE DATA? Circle 72, inside back cover 
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RAPID TRANSFER SCREWS—available 
in compact sets consisting of case, 
wrench, and six screws—come in a 
size range from No. 4 to 1-in. in both 
NC and NL threads. Screws have uni- 
formly machined points and are care- 
fully heat treated, as is wrench, which 
has black satin finish. Extra screws 
available separately — Kay Products 
Co, Springboro, Ohio 


MORE DATA? Circle 73, inside back cover 


Gun Drilling Machine Makes Precision 
Holes in Single Pass From the Solid 


The tape-controlled Electra II drills 
precision finished holes in one pass 
from the solid that normally require 
as many as eight operations. Pilot 
drilling, peck drilling, counter bor- 
ing, reaming, and in some cases 
honing are eliminated. 

The machine, which has a gun drill 
stroke of 60 in., and a drill dia of 
3 in. in mild steel, comes with a 
traversing worktable that is operated 
by a standard hand dial graduated in 
thousandths. For extra precision, op- 
tics are available, and for precision 


locating on a production schedule 
tape control with two or three axis 
movements is available. 

For deep-hole gun drilling, a com- 
plete high pressure filtration and 
coolant system is integrated with the 
machine. Pressures up to 1000 psi 
can be synchronized with any cool- 
ant flow up to 75 gpm and the filtra- 
tion system will remove all particles 
five microns or larger. 

Drillmation Co, Inc, Center Line, 
Mich 
MORE DATA? Circle 74, inside back cover 
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Logansport Machine Co., Inc. + 





So gentle it won’t chip china, yet powerful 
enough to bend steel tubing as if it were a soda 
straw. In a nutshell, this demonstrates the al- 
most unbelievable degree of control built into 
Logan air-draulic devices. 

The controlled accuracy gives this equipment 
a versatility and flexibility that makes it adapt- 
able to all kinds of jobs, ranging from precision 





laboratory assignments to actual production 
line work. 

If you would like additional information about 
air-draulic devices or other Logan products, 
merely fill in the coupon below. 


[LOK C2 V7 


AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


—_100-1 AIR CYLINDERS ——200-1 HYD. POWER UNITS 


780 Center Avenue, Logansport, Indiana 


Please send copy of catalog 





__100-2 MILL-TYPE AIRCYLS. 2200-2 ROTOCAST HYD. CYLS. 

__100-3 AIR-DRAULIC CYLS. ___200-3 750 SERIES HYD. CYLS. NAME 

__100-4 AIR VALVES __.200-4 and 200-7 HYD. VALVES 

__ 100-5 LOGANSQUARE CYLS. __200-6 SUPER-MATIC CYLS. TITLE 

—100-6 ULTRAMATION CYLS. —ABC BOOKLET EE ae Ee Oe ae Ree SRT ; 
__100-7 SUB-PLATE AIR VALVE __CIRCUIT RIDER 

___300-1 CHUCKS __CALCULATOR TT ee ee La AN 
___300-2 PRESSES __FACTS OF LIFE 





NEW SHOP EQUIPMENT 





Cincinnati Shaper’s Shear Series Has 
Centralized Controls, Remote Control 


The new Series 8N10 hydraulic 
shears, equipped- with company’s 
standard adjustable rake feature, 
have nominal capacity of 1 in. x 10 
ft mild steel plate. Because the rake 
of upper knife is adjustable from 
zero to %-in. per ft, the shear can 
shear materials that exceed nominal 
capacity (only up to 1% in., how- 
ever) by adjusting the rake upward. 

Centralized controls for the ad- 
justment of rake, stroke, power back 


gage, and start-stop control are con- 
venient to operator and simple to 
operate. 

The 40-hp shear has ball transfers 
in the table to facilitate materials 
handling and give greater operator 
efficiency, and it has a gap frame 
which permits the cutting of plates 
longer than nominal machine length. 

The Cincinnati Shaper Co, P O 
Box 111, Cincinnati 11, Ohio 
MORE DATA? Circle 75, 


inside back cover 





Moore Precision Index Grinder 
Runs True to 15 Millionths TIR 


Because of a special ball-construc- 
tion spindle with 192 lapped-fit balls 
this precision index center holds a 
tolerance of 5 millionths under a load 
and runs true to 15 millionths TIR. 

The center is recommended for 
form grinding of spiders, splined 
punches, gear die punches and dies, 
and sectional parts of dies where re- 
volving the part on centers or-in a 
spindle is necessary. 

In addition to the special spindle 
the tool has a lapped carbide index 
plug and four lapped-fit carbide 
plug-in-stations. The extra plug-in- 
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station allows the user to turn a 
workpiece exactly 180° at any time 
to position it dead center. It can also 
be used to reorient for a different 
set of angles on the same workpiece. 
Tailstock is adjustable with offset 
construction to allow clearance for 
wheel when slot grinding, and the 
entire unit is sealed against dirt and 
moisture for wet grinding. 
Moore Special Tool 
Bridgeport 7, Conn 
MORE DATA? Circle 76, 


Co, Ine, 


inside back cover 


Gages Measure Film Thickness 
With Maximum Error of 10% 


Two dry film thickness gages, one 
for measuring lacquers, enamels, and 
paints and the other for platings or 


galvanizing will measure the thick- 
ness of any non-magnetic coating on 
a magnetic base. Maximum reported 
error is 10 percent. 

The paint and lacquer gage has a 
range of from 0 to 2 mils and the 
plating model has a range of from 
0 to 2 mils. The gages respond with 
a click that can be heard and felt 
and are said to make measurements 
that are independent of human dif- 
ferences so that measurements are 
repeatable from one operator to an- 
other. The model for galvanizing 
and plating costs $106 and the model 
for paints and lacquers, $89. 

Nordson Corp, Amherst, Ohio 


MORE DATA? Circle 77 inside back cover 


Smaller Torrington Verti-Slide 


Gives up to 500 Strokes per Min 
Designed for high-speed production 
of small wire and strip components, 
the V-80 vertical four-slide metal 
processing machine has a stock ca- 
pacity of %-in. max strip width, 
0.032-in. max strip thickness, and 
1/16-in. max wire dia. 

Production rates are from 100 to 
500 strokes per min with standard 
rise cams, and 100 to 350 strokes per 
min with max rise cams or feed 
lengths near the maximum (3 in. for 
strip and 5 in. for wire). 

The machine’s timing disk is cali- 
brated for 360 degrees to eliminate 
trial and error in cam setting, and 
either 90 or 180 degrees feed may be 
used, with the 90 degree feed giving 
more time for forming. 

Other features are a fourteen-roll 
strip and wire straightener with in- 
dependently adjustable rolls, slides 
and slide bases that can be removed 
as a unit without disturbing their 
fit, and a cam-actuated self-con- 
tained press with a shut height of 
4 in. 

Machine Div, The Torrington Mfg 
Co, Torrington, Conn 


MORE DATA? Circle 78, inside back cover 
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WHO SAVES WITH 
THE A-L TOOL STEEL 
STEELECTOR SYSTEM? 


EVERYBODY 
DOES! 


If part of your job 

deals with tool steel, 

you can save time 

and make your work easier by using the Allegheny 
Ludlum STEELECTOR System. And you will be 
saving your company money. Check this list to see 
how the STEELECTOR Program can help you: 


Owner, president, vice president Reduces costs in 
warehousing and purchasing. Insures selection of 
the right tool steel—prevents misapplication and 
wrong heat treatment. 


Operating man, superintendent, foreman, production 
control man Ends availability problems. Large local ware- 
house stocks enable you to reduce your own stocks. Con- 
sistent high quality. 


Engineer, metallurgist Speeds selection of the right tool 
steel—saves selection time for jobs that need it. 





/ 
4 








PROGRAM 


Specifier, designer, tool- 
room man Assures you 
of the availability of the 
size and grade you need. Only 
18 grades to consider for 96 
percent of all applications. 
Stockroom supervisor Saves 
storage space because fewer 
gtades are needed. Ordering, 
paper work are reduced. 
Heat treater Helps you operate furnaces more profitably— 
more tools can be treated at a time. 
Purchasing agent Reduces paperwork and inventory needs. 
Makes your job easier. 
For more information ask your Allegheny Ludlum salesman 
for your copy of the colorful STEELECTOR Booklet, or 
write: Allegheny Ludlum Steel Corporation, Oliver Build- 
ing, Pittsburgh 22, Pennsylvania. Address Dept. AM-7. 


3242 


/, ALLEGHENY LUDLUM 


> \ 4 Tool Steel warehouse stocks throughout the country 


yy 
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NEW SHOP EQUIPMENT 





Erickson Drilling, Spacer Unit 
Locates Holes Within 0.0005 in. 


Horizontal drilling and spacer unit 
for rotary positioning work is guar- 
anteed to repeat index within low 
tenths. Location of holes being ma- 
chined in relation to the part report- 
edly can be held to +0.0005 in. 

The master spacer features sealed 
tapered roller bearings, a three jaw, 
6-in. chuck, and a hardened index 
wedge plunger that locates the 24- 
position index plate. 

With this unit, drilling, reaming, 
boring, and counterboring can be 
done on any side of a cylindrical 
workpiece by aligning the bushing 
in the attachment with the machine 
spindle and then positioning the 
spacer accurately with respect to the 
bushing. The spacer is then locked 
in place. 

A vertical drilling attachement is 
also available for locating holes with 
the same accuracy on the end of a 
workpiece. 

Erickson Tool 
Rd, Solon, Ohio 
MORE DATA? Circle 79, 


Co, 34350 Solon 


inside back cover 
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Honing Tool Employs 

Expansion Bar 

This honing tool utilizes an expan- 
sion bar in place of a stone holder 
and expansion pins. It also has re- 
versible wear plates, a feature that 
is said to increase life of the tool 


100%. Older type of honing tool 


142 


expands approximately % in. in 
overall diameter, with loose support 
given to the stone. Wear occurs 
rapidly on the pressure side of the 
head. Repair costs of these tools 
usually range from 60 to 80% of 
the original purchase price. 

New design not only allows the 
original wear plates to be rotated 
180° but also allows the same head 
to be employed for larger diameters 
by utilizing larger wear plates and 
expansion bars in the same basic 
head. This flexibility saves the cost 
of additional honing heads and 
allows wear plates to be purchased 
individually. 

Allied Machine & Engrg Co, Div 
of Mid-West Abrasive Co, O-vosso, 
Mich 
MORE DATA? Circle 80, 


inside back cover 


Pressure Instruments Designed 
For Plastic Extruders 


These instruments, one a pressure 
indicator, the other an indicator and 
high-presure alarm, offer advantages 


over the grease-filled-capillary sys- 
tem now being used on most ex- 
truders. The transducers offered 
with them are of the flush diaphragm 
type. This kind of pressure detec- 
tor will not pollute the plastic melt 
with grease or hold plastic to dis- 
color new runs if color is changed. 
Transducers fit a standard melt 
thermocouple opening. 

Either instrument may be used for 
head pressure indication and the 
high-pressure alarm unit can be set 
at a predetermined pressure to give 
an alarm when this is exceeded. 

West Instrument Corp, 4363 W 
Montrose Ave, Chicago 41, IIl 
MORE DATA? Circle 82, inside back cover 


BURR-FREE SAMPLES FROM 0.075-in. 
mild steel in a one-second cycle are 
produced by the model MP-336 metal- 
lurgical punch. The punch develops a 
35-ton thrust with double acting hy- 
draulic cylinder for positive stripping. 
Reach of the 4200-lb punch is 36 in 
—Manco Mfg Co, Bradley, Ill 

MORE DATA? Circle 83, inside back cover 


Harper Modernizes Mesh Belt Furnace Line 


The company has modernized its en- 
tire line of 17 straight-through mesh 
belt furnaces. Designed to maintain 
purity of atmosphere in continuous 
brazing, annealing, and sintering op- 
erations, they are said to be ideal 
for processing a wide variety of 
metals in the electronic, automotive, 
aircraft, home appliance, electric 
control, silverware, and hardware 
industries. 


Furnaces used for sintering are 
normally provided with  burn-off 
chambers ahead of the high-heat 
chambers. Constant time-temper- 
ature cycles assure uniform treat- 
ment of work. Variable speeds allow 
treatment of materials of different 
thicknesses. 

Harper Electric Furnace Corp, 110 
Pearl St, Buffalo 2, NY 


MORE DATA? Circle 84, inside back cover 
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CRISI 


Not every grinding wheel order springs from an industrial crisis, but when there is a hands-down 
emergency—when you're in a cross-fire of urgent demand that only an opened container on your 
shipping dock can satisfy—Carborundum’s electronic order processing service can be your answer. 
By split-second Univac II control, Carborundum can instantly search a nationwide chain of 
warehouses for the item you need—place it under teletype order for air shipment—slam the 
door in the face of crisis. For your critical items...as for your everyday requirements... 


Carborundum is your key to superior abrasive service. CFC ARBORUNDUM 


CIRCLE 330 READER SERVICE CARD 


tf) 
TF 
f, ** 
Z 


2 
«et 


wd 
5 


o 








NEW SHOP EQUIPMENT 





Pederson 30-Ton Press Brake Stops Ram 
Within 0.0005 in. at Any Point in Travel 


This 30-ton press brake, actuated by 
a pair of electronically controlled 
hydraulic cylinders, enables an op- 
erator to stop the ram within 0.0005 
in. at any point in its 10-in. travel. 
In addition, the ram can be inched 
up or down at any point so that the 
number of rejects due to improperly 
positioned parts is reduced. 

The press is guaranteed under nor- 
mal operating conditions to repeat 
the stroke settings to within 0.0005 


in. and dies are said to maintain 
their attitude within the same fig- 
ure. 

The ram, which may be bottomed 
without danger of jamming, will op- 
erate when tilted % in. in 4 in. in 
either direction and gets full ton- 
nage throughout the length of the 
stroke. 

Pederson Electronics, 3730 Mount 
Diablo Blvd, Lafayette, Calif 
MORE DATA? Circle 85, 


inside back cover 





Rotary Head Milling Attachment 
Redesigned by Everede Tool 


Attachment, for use with horizontal 
or vertical milling machines, has a 
large 10-in.-PD wormgear and ad- 
justable spring loaded worm to as- 


144 


sure either engagement with abso- 
lutely no backlash or the necessary 
sensitivity required. Adjustable load 
and lock levers are located on the 
front of the unit. The load-lever 
makes it possible to produce a vari- 
able backlash between the worm and 
rotary wormwheel from zero back- 
lash required for heavy-duty climb 
milling to three minutes for smooth 
sensitive rotation desirable when 
using small diameter cutters. The 
lock lever is used for positive lock- 
ing of the rotary head at any angular 
position between zero and 360°. 
Attachment’s motor track has 
been relocated so that it is now 
fixed to the pulley guard, providing 
increased rigidity. Additional fea- 
tures include a silent V-belt drive 
direct to spindle with a choice of 
six spindle speeds ranging from 310 


to 4300 rpm; double rotary worm 
shaft with front shaft for smooth, 
exacting rotation and rear shaft for 
fast head rotation; cross-slide screw 
which offsets the spindle from either 
end of slide up to 35 in. With a 
l4-in. end mill, the rotary head will 
circular mill a diameter of 7% in. 
Everede Tool Co, 2000 N Parkside 
Ave, Chicago 39, Ill 
MORE DATA? Circle 36, 


inside back cover 
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Grinding and Finishing Machine 
For Multipurpose Operation 
Combination machine features a 2-hp 
abrasive belt grinder with contact 
wheel and platen for quick stock re- 
moval and a Vonnegut brush-backed 
polishing head for smoothing and 
blending to proper finish. 

Universal adjustment of the belt 
unit permits tilting to grind on the 
contact wheel. Polishing head has 
variable speed drive to handle vari- 
ous types of material. Independent 
motors allow cut-out of either unit 
when not in use. Both are equipped 
with dust collection hoods. 

Grinding & Polishing Machinery 
Corp, 2530 Winthrop Ave, Indianapo- 
lis 5, Ind 


MORE DATA? Circle 87, inside back cover 


THE VERMONT WEDGER is an internal 
thread forming-type tap that is said to 
lower tapping torque requirements, 
increase tap life, provide for air to es- 
cape in blind holes, and for lubricating 
oil to reach the forming edges. In ad- 
dition, the new design reportedly pro- 
duces a stronger tap core and there- 
fore reduces breakage—American Saw 
& Tool Co, Louisville, Ky 


MORE DATA? Circle 88, inside back cover 
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Carbon steel rod (left) rusts in water after two hours. Rod on right is immersed in Shell Dromus solution. It has not rusted after six months. 


REPORT: 


Shell reports on ten features of Dromus Oils that 
can help you reduce cutting time and costs 


rue Shell family of Dromus® Oils 
I includes both solution-type and 
emulsifiable cutting fluids. 

Each Dromus product has its own 
area of application—depending on 
water hardness, metal characteristics 
and specific job requirements. How- 
ever, the entire range of Dromus Oils 
offers these ten benefits: 

1. Dromus Oils are concentrates. They 
are designed to be mixed with the 
proper quantity of water at point of 
use for optimum results. 

2. Dromus Oil emulsions resist foam- 
ing even under most severe conditions. 
3. Dromus Oils contain an effective 
germicide. Result: less danger cf ran- 
cidity and bacterial growth. 

4. Dromus Oils do not separate. Even 
when mixed into emulsions containing 


more than 50 parts’ water, Dromus 
Oils maintain their stability. 
§. Dromus Oils prolong grinding wheel 
life. They prevent the wheel from 
“loading up” with metal from the work. 
6. Dromus Oils provide effective cor- 
rosion protection for tool and work 
piece. (See photograph above ) 
7. Dromus Oils permit greater dilution 
than many soluble oils. 
8. Dromus Oils wash away metal chips 
with high efficiency. Chips then settle 
out of the emulsion. 
9. Dromus Oils can be kept in the ma 
chine during plant shutdowns. 
10. Dromus Oils are made under strict 
controls. Manufacture of Shell Dromus 
Oils is scientifically controlled. 

There is a Dromus Oil for your cut- 
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ting, sawing, boring, threading, mill 
ing or grinding need. Call your Shell 
Industrial Products Representative. Or 
write: Shell Oil Company, 50 West 
50th Street, New York 20, New York. 


A BULLETIN FROM SHELL 
— where 1,997 scientists are working 
to provide better products for industry. 














CHICAGO PRESS BRAKES 


for sheet metal 
and plate work 


unexcelled 
accuracy 


Model 410D, 90-Ton 
Cuicaco Mechanical 
Press Brake. 

Other standard sizes 
from 11 to 450 ton 
capacities. 


Model 600H10, 
600-Ton Cuicaco 
Hydraulic Press 
Brake. Other 
standard sizes from 
300 to 2000 ton 
capacities. 


Complete details or recommendations 
on any press brake work upon request 


Fi) DREIS & KRUMP 


(CHICAGD 


OREISS KRUMP 


MANUFACTURING CO. 
7434 S. Loomis Bivd., Chicago 36, Illinois 





NEW SHOP EQUIPMENT 


Vibra-Drive Unit Produces 
3600 Vibrations per Minute 


Vibra-Drive provides an easy way to 
apply directional vibratory convey- 
ing movement to a cushioned track, 
trough, or responsive surface, level 
or inclined, for moving small formed 
parts. 

These units are electromagnetic vi- 
bratory motors operating from rec- 
tified 60-c ac producing 3600 vibra- 
tions per minute. Power or ampli- 
tude of vibration can be regulated 
from high to low by turning the 
rheostat knob. 

Syntron Co, 311 Lexington Ave, 
Homer City, Pa 


MORE DATA? Circle 89, inside back cover 


Bench Model Positioner 
Has 100-Ib Capacity 


Model B-1 tilts any load up to 100 
lb (at 1 in. center of gravity) through 
a full 135° range and rotates the load 
at any speed up to 6 rpm. The 65-lb 
unit can be mounted on bench or 
pedestal. 

Power rotation has variable volt- 
age for stepless variable drive and 
is controlled by a foot switch. Manual 
tilting is performed with a hand- 
wheel which operates a worm and 
worm gear assembly capable of lock- 
ing the table in any position from 
horizontal to 45° past vertical. The 
14-in.-dia table with hollow spindle 
has four T-slots at right angles and 
channels under them to catch foreign 
matter. 

Ransome Co, Scotch Plains, NJ 


MORE DATA? Circle 90, inside back cover 
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why Servo uses 





NIKON 
OPTICAL 


COMPARATORS 


SERVOTHERM® infrared detectors are thermister bolometers 
manufactured by Servo Corporation of America for military 
and industrial use. 


The sensitive nerve cell of a thermister bolometer consists 
of two semi-conductor elements with high negative tem- 
perature coefficients. These elements are appropriately 
called ‘flakes’, for each is hardly more than 1/250th of a 
square inch in area, and only .0004 inch thick. 


These ‘flakes’ must be flawless, and must pass rigid inspec- 
tion for critical dimensions, positioning in the cell, solder 
junctions, and for possible defects. They are so fragile that 
no ordinary mechanical inspection means can be used. 


Servo Corporation has solved this inspection problem by 
using a Nikon Model 3 Optical Comparator. A sharp, bright, 
highly magnified image of the ‘flake’ appears on the com- 
parator screen where it is conveniently, quickly and accu- 
rately inspected, and precise measurements made to within 
.0001 inch. No tool touches the ‘flake’. 


Use of the Nikon Comparator has enabled Servo to achieve 
quality standards which would have been quite impossible, 
by any other means. SERVOTHERM® bolometers are rated 
among the most accurate and reliable in the field today. 


Why not investigate what a Nikon comparator can do for 
you? For complete details, write Dept. AM-7. 


NIKON INCORPORATED INSTRUMENT DIVISION - 111 FIFTH AVENUE, NEW YORK 3, N. Y. 





INSPECTION PROJECTOR MAGNIFIES 
FOR ®®) QUALITY... 


Our inspection projector magnifies cutting edges 

to eliminate the minute angular deflection that 

could cause you costly production losses . . . 

just one of many inspections that account for 

Circle R quality. 

CIRCLE R saws, slitters and combination center 

drills must submit to constant exhaustive inspec- atc aa poe gee 

tion to work their way to you. They’ve got to 

prove they can ensure you correct cutting angles, CIRCULAR TOOL C0., INC. 

tong service, and minimal downtime. Specialists in Circular Cutting Tools Since 1923 
METAL SLITTING SAWS * COPPER SLITTING SAWS * SCREW SLOTTING SAWS * COMMUTATOR SLOTTING SAWS + JEWELERS’ SLOTTING SAWS + CUT OFF Saws + CIRCULAR 
GWIVES & ROTARY SWEAR BLADES * CIRCOLOY STEEL SAWS * SOLID & TIPPED TUNGSTEN CARBIDE SAWS > COMBINED DRILLS & COUNTERSINES > CENTER REAMERS 





PROJECTION INSPECTED 
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EXPLOSIVE FORMING... 
HOW IT WORKS, WHAT IT DOES 


One of metalworking’s newest and most exciting devel- 
opments, explosive forming is explored in a comprehen- 
sive 12-page reprint from AM/MM. The article, priced 
at 35¢, giving complete picture on developments may be 
secured from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 











NEW SHOP EQUIPMENT 


Traversing Cutoff Saw Makes 


Structural Cuts up to 12 Ft 


The Promacut Uni-9A long bed trav- 
ersing cutoff saw is said to combine 
high cutting speed with the ability 
to handle stock such as grating and 
other structurals in making cuts up 
to 12 ft long. It requires no clamping 
or coolant. 

Becuase the 9A has what is de- 
scribed as a unique tooth shape in 
an alloy steel circular saw, it gives a 
semi-milling action rather than bit- 
ing and chipping in the manner of 
conventional cutoff equipment. Speed 
of rotation and high torque move the 
blade through stock so fast that heat 
is not absorbed and the result is an 
almost burr-free cut with no blueing 
of the metal. The approach of the 
saw to stock holds work in position. 

Production Machinery, Inc, 4941 W 
Belmont Ave, Chicago 41, Ill 
MORE DATA? Circle 91, inside back cover 


ADJUSTABLE TWIN TIP HOLDER makes 
possible two simultaneous cuts within 
a spread of 1% to 12 in. from one 
cutting torch. Designated the TH-98, 
the cutting accessory will operate on 
any gas and on all model 98-2 Harris 
machine cutting torches with series 
6290 cutting tips—The Harris Calorific 
Co, 5501 Cass Ave, Cleveland 2, Ohio 
MORE DATA? Circle 92, inside back cover 
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The large magnesium vacuum-plate is precision machined 
with 80 milled grooves and 80 drilled holes. 


MACHINABILITY OF 


MAGNESIUM TOOLING PLATE 


cuts production cost of 
giant film holders 


46-inch-square vacuum film holders of magnesium tooling 
plate hold film and half-tone screens accurately in place 
in process cameras made by Robertson Photo-mechanix, 
Inc., Chicago. 

WHY MAGNESIUM TOOLING PLATE? Unsur- 
passed machinability cuts the time and cost of precision- 
machining the 80 grooves and 80 holes in the plate... 
as-delivered flatness eliminates the need for surface 
machining . . . and light weight assures easy handling 
and accurate positioning of the holder in use. 

Lightweight magnesium tooling plate offers these and 
many other advantages for tooling. It’s the lightest of 
all structural métals, yet it’s stiff and rigid. And being 
the easiest-to-machine metal, it reduces machining time 
and tool wear. New close thickness tolerances, flatness 
and high dimensional stability provide lasting accuracy, 
with minimum warping after machining. 

Find out how lightweight, machinable magnesium tool- 
ing plate can cut your tooling fabrication and handling 
costs. Write THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising Dept. 1111f7-10. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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AIR 
SUSPENSION 
THERMO 
VANS FOR 
MISSILES, 
WARHEADS 


GROUND 
SUPPORT 
EQUIPMENT 


HEAVY 
HAULING 
MACHINERY 
CARGOES 
TRAILERS 
MODIFIED 
TO FIT 
YOUR JOB 


Write for brochures 
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3-in. Supermill Has 
40-ft Bed, 20-ft Table 


New 3-in. Supermill horizontal bor- 
ing, milling, and drilling machine is 
based on the concept of standardized 
components incorporated into a unit 
tailored to the customer’s special 
needs at standard prices. 

One model consists of a 3-in. hori- 
zontal boring, milling, and drilling 
headstock and column with pendant 
controls to operate feed and rapid 
traverse to the headstock; 40-ft bed 
and 20-ft table with separate drive 
operated through electronics thyra- 
tron and pendant controls; optional 
accessories such as facing head on 
swivel gib, vertical milling head, 
universal milling head, optics read- 
ing to 0.0001 in. for full length of 


table, airflow equipment, and rotary 
table. Building block design pro- 
viding variations in table and bed 
lengths and column height are 
standard. The separate 20-ft table 
rides on special edge grained plastic 
inserts to reduce friction and is op- 
erated by separate thyratron con- 
trols. 

S & S Machinery Co, 140 53rd St, 
Brooklyn 32, NY 
MORE DATA? Circle 93, inside back cover 


Ground Thread Tap Incorporates 


Design Improvements 
Hi-Spi tap, said to produce highest 
quality threads at 20 to 50% faster 
speeds than conventional units, has 
true-tangent cutting edges and the 
chip removing advantages of steep- 
spiral flutes. Standard sizes from No. 
3 through % in. dia are stocked. 
Hanson-Whitney Co, Hartford, 
Conn 
MORE DATA? Circle 94, inside back cover 


U.S.A.C. TRANSPORT, INC. 
457 West Fort St. 
Detroit 26, Michigan 

TWX DE899 WO 3-7913 


Offices in 22 Cities 
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FLYING SHEAR CUTOFF MACHINE automatically cuts length of tubing up to 
6-in. OD with wall thickness ranging from 0.050 to 0.250 in. The 200-ton ma- 
chine, largest of its type ever built, cuts round, rectangular, square, or odd- 
shaped tubing at a maximum rate of 20 cuts per min. The machine is a two 
point, four post press with crankshaft parallel to the die travel and is equipped 
with a die acceleration unit for starting and returning the die—Alpha Press and 
Machine Inc, Detroit, Mich MORE DATA? Circle 95, inside back cover 
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ACCEPTED | 
ACCURATE 
AUTOMATIC =e 


360° Tracer Control Systems plus spindle speed control. 


HONEYWELL ELECTRO HYDRAULIC TRACER SYSTEMS 


Now operating on a wide variety of well-known 
machine tools (some of them illustrated at the 
left), Honeywell 180° and 360° Tracer Control 
systems provide fast, accurate and reliable system 
response for smooth application of large increments 
of hydraulic power. 

They combine the flexibility, remote control and 
finesse of electronics with the power and fast actua- 
tion of hydraulics. They’re far more flexible than 
completely hydraulic systems. These systems have 

Gorton Vertical Milling Machine been designed for ease of application. Modular 
equipped with Honeywell 360° Electro construction simplifies and speeds field service. 


Hydraulic Tracer Control System. 
ACCURACY —Accuracies of + .0005” from 
template to part and + .0002” from part to part 
have been achieved in actual use. 


ADAPTABILITY —These systems are now in 
operation on all types of machine tools, from light 
duty engine lathes to huge spin forging machines. 
Every application is custom fitted—at production 
line prices. 


PERFORMANCE —Each Honeywell system 
: becomes an integral part of the machine tool. The 
Frauenthal vertical contour (radome) control system can be adjusted to compensate for 
grinder with Honeywell Electro Hy- changes in machine performance during the life of 
draulic Tracer Control System. the machine. Speed range of 300 to 1 is normal; 
greater rangeability is available on some applica- 
tions. Tracing speed ranges up to 60” per minute 
are available. 


For further information on Honey‘vell’s new ma- 
chine control systems and components and their 
application to your specific job, contact Minne- 
apolis-Honeywell, Machine Control Group, Dept. 
AM-7-61 Minneapolis 8, Minnesota. Sales and 
service offices in all principal cities of the world. 


Giddings & Lewis are Mill with two Honeywell 


Honeywell 360° Electro-Hydraulic Tracer 
Control Systems. 


HI] hits w Couctaol 
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Tectyl 
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There's a job for Valvoline Tectyl in your industry, 

protecting metal surfaces against rust and corrosion 

during shipping and storage. 

Low-cost Tectyl rust preventives are widely used by the 
military services and by industry. 

Tectyl’s easy-to-apply, easy-to-remove film provides complete 
protection from the effects of snow, rain, salt air, 

humidity, perspiration and corrosive fumes. 


Tectyl rust preventives meet exacting government 
specifications and there are more than 40 variations to meet 
every industrial need. We suggest you write today 

for your copies of two helpful, detailed Tectyl 

charts which give industrial and government 
specifications and applications. 


F RUST 
PREVENTIVES 


(=Yeo 
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NEW SHOP EQUIPMENT 


Compact Rectifier Can Be Part 
Of Machine Using Its DC Output 


The Power Point—a low-cost, me- 
duim power range silicon bridge 
rectifier—is so compact that it can 
be installed at the point of its use. 
Cut (above) compares this rectifier 
with similarly-rated conventional 
silicon stacks. The corosion-resistant 
marine alloy aluminum fins serve 
the dual purpose of electrical con- 
tact and heat sinks. 

The company claims average sav- 
ings of 30% in cost and from 50 to 
70% in space from the new rectifier 
which comes in single-phase and 
three-phase networks capable of 
handling from 2 to 7% kw. Current 
ratings range from 10 to 24 amp at 
maximum ambient temp of 45 C, and 
up to 75 amp in force-cooled appli- 
cations. 

Semiconductor Div, Syntron Co, 
Homer City, Pa 
MORE DATA? Circle 96, inside back cover 


Fastcut Offers New Range of 


Sizes in Line of Counterbores 

New range of sizes of taper shank 
continuous pilot counterbores for all 
USS cap screws have been intro- 
duced along with straight shank 
counterbore sizes for the new 1960 
series cap screws. 

The new counterbores are high 
speed steel, heat-treated and preci- 
sion ground to close tolerances. 
Flutes are extra long to permit re- 
sharpening of the tools several times. 

Sizes range from No. 6 to 1 in. in 
straight shank and % to 1% in. in 
Morse taper shank. 

Fastcut Tool Co, 25425 Mound Rd, 
Warren, Mich 
MORE DATA? Circle 97, inside back cover 
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Value Analysis Fact Sheet 





ANACONDA FREE-CUTTING BRASS ROD 


Not the plain oid work horse many think, it can be 
produced with a variety of valuable properties —in 
addition to high machinability—to do many special 
jobs better, and at lower cost. 


For the great majority of high-speed 
screw machine jobs, free-cutting 
brass rod is a standard shelf item. 

But in an increasing number of 
jobs, the free-cutting property alone 
is not enough. Deep drilling to close 
tolerances, roll-threading, knurling, 
staking, slotting, etc., call for uni- 
formity in a variety of other prop- 
erty combinations. 

Fortunately free-cutting brass is 
a unique “on the fence” alloy (see 
Metallurgical Comment at the 
right ) that can be adapted to answer 
these new demands—help screw ma- 
chine operators meet increasingly 
rigid requirements and utilize cost- 
saving practices. 
Specialized applications. Over the 
past several years, Anaconda Ameri- 
can Brass has introduced several re- 
finements into the usual mill practice 
for free-cutting brass and has devel- 
oped different rods for specialized 
applications. In most instances, these 
rods will still meet ASTM and Gov- 
ernment specifications. 


Chip breaking. For the user who 
demands a rod with uniform ability 
to break up into small chips, an alloy 
is supplied which regularly contains 
substantial quantities of beta. This, 
because it is brittle at room tempera- 
ture, adds to the chip-breaking abil- 
ity of the lead already there. This 
rod is, therefore, particularly good 
for high-speed forming and drilling 
applications. On the other hand, it is 
the least ductile and can therefore 
be formed and headed to the least 
extent. 


Cold forming. The usual and more 
numerous special applications re- 
quire uniform ability to be cold- 
worked—as in roll-threading, knurl- 
ing, heading, and other deforming. 


Properties of these special rods are 
refined by heat treatment or special 
drawing operations so that the rod 
can be consistently cold-worked. 
Normally, there is little sacrifice in 
machinability, but there is some loss 
in the ability of the rod to break 
into small chips. 


Deep drilling. In small rod particu- 
larly, there has been an increasing 
demand for material that can be 
drilled to close tolerances. Special 
drawing and heat treating practices 
were developed to produce a rod 
which performs uniformly, even in 
such exacting applications as ball 
point pen tips. 


High Strength. And for those appli- 
cations calling for uniformly higher 
strength than the usual material, 
there is a rod produced by special 
drawing practices. 


Technical assistance. If you have a 
special problem—whether it in- 
volves a variation of free-cutting 
brass or another free-cutting or en- 
gineering copper alloy—call in your 
Anaconda American Brass represen- 
tative. He'll make available to you 
the experience and services of met- 
allurgical and mill specialists. Or 
write: Anaconda American Brass 
Company, Waterbury 20, Conn. In 
Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. aus 


FOR MORE INFORMATION about 
Anaconda Rods for Screw Ma- 
chine Products—including physi- 
cal properties, mechanical prop- 
erties, composition and machin- 
ability — write for Publication 
B-14. Address: Anaconda Ameri- 
can Brass Company, Waterbury 











20, Connecticut. 
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Metallurgical 
_ Comment 





Free-Cutting Brass can provide rel- 
atively wide variations in temper 
and ductility within the range of 
composition defined in ASTM and 
Government specifications (60 to 
63% Cu, 2.5 to 3.7% Pb, remainder 
Zn). 

In the commonly available rod 
temper, referred to in ASTM speci- 
fications as “half hard” and more 
commonly in the trade as “hard,” 
tensile strength may range from 
50,000 to 70,000 psi, depending on 
the rod size and the manufacturer.* 
And there can be a comparable va- 
riation in cold-working properties. 
Here’s why. The range of 60 to 
63% copper was selected for free- 
cutting brass because it is the lowest 
which can be used to produce an 
alloy that can be hot-worked readi- 
ly and also cold-worked. This means 
a brass that can be hot-extruded 
down to small sizes—and that later 
can be cold-worked to a modest 


degree. 


In more technical terms, free-cut- 
ting brass is at the transition point 
between the alpha phase (the duc- 
tile form of the alloy) and the beta 

hase (the form that’s hard and 
Prittle at room temperature but 
readily worked when hot). Thus, 
relatively minor changes in compo- 
sition and fabrication practices can 
make substantial shifts in the pro- 
ortion of alpha and beta grains— 
sem in strength and ductility. 
Various combinations of these prop- 
erties can be maintained uniform y 
by careful control of mill practices. 


Free-cutting property of the alloy 
is, of course, provided by lead dis- 
persed aecneh it—and is not mate- 
rially affected by changes in other 
properties. 

Standard Anaconda Free-Cutting 
Brass-271 has a composition of 
61.50% Cu, 3.25% Pb, 35.25% Zn. 
This composition and the mill pro- 
cedures used are designed to pro- 
vide a rod which will fit the great 
majority of high-speed screw ma- 
chine work. 


*in special hard temper the tensile strength 
of small sizes will approach 90,000 psi 





— ee 





ANACONDA 


FREE-CUTTING ROD 
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.., welders that have the 
, greatest operator appeal— 


Lincoln Idealarcs. Men 


work better with these 


machines simply because 
they like them better. 




















..- LINCOLN IDEALARC WELDERS 


TM, R3M and TIG are the designations for the families of Lincoln 
heavy-duty Idealarc welders. R3M uses DC electrodes only; the TM, 
both AC and DC electrodes; and the TIG, either type electrode plus 
the inert gas process. One or more of these machines will handle 
every conceivable manual welding task, and, at the same time, permit 
your operations to stay flexible to meet future market conditions 
or accommodate newly developed electrodes. And do it profitably! 








While stick welding makes up the bulk of most shop 
work, there is a growing use of stainless steels, 
aluminum, magnesium and other non-ferrous metals 
which are welded with an inert gas shield. Lincoln’s 
Idealare TIG welder provides both AC and DC 
currents plus high frequency, gas and water controls 
for the Tungsten Inert Gas process. It is the most 
complete, most versatile machine made for manual 
welding, and thus is ideal for large job shops. 


Structural and heavy equipment fabricators feel that 

low machine cost plus reliability are the keys to 
Shipyard work has flat fabrication where high-speed AC electrodes profits on long-run, repetitive production work such 
are best—and vertical and overhead welding when DC is preferred. as this. Idealarc TM’s were chosen here since they 
Idealarc T M’s are available in two models—straight AC, and AC/DC. are the lowest cost, straight AC welder made. And 
The latter was used here since with it, you can change from one they have proved dependable through years of hard 
current to the other just by flipping a switch . . . that fast. This service. Get facts about Idealarcs from your Lincoln 
kind of flexibility lets you stay competitive as demand for high field engineer . . . a specialist in welding. Or write for 
speeds and top electrode performance increases. bulletins which describe each machine in detail. 


THE LINCOLN ELECTRIC COMPANY DEPT. \641 CLEVELAND 17, OHIO 


WELDERS 


THE WORLD'S LARGEST MANUFACTURER OF ARC WELDING EQUIPMENT AND ELECTRODES 





American Machinist/Metalworking Manufacturing + July 10, 1961 CIRCLE 342 READER SERVICE CARD 155 





NEW SMALL MAGNETIC STARTER 


COSTS LESS, SAVES SPACE 
ON LOW-HORSEPOWER JOBS! 


Square D NEMA Size oo 
Starter Rated %4 to 2 Hp 
for 3-Phase Service 


e You no longer need to buy more 

startercapacity than you can use for low- 

horsepower jobs! This new Square D 

Size 00 starter is compact, easy to in- 

stall, simple to use and maintain—and 

it costs 18% less than the Size O starter 

you formerly had to specify to get the 

advantages of magnetic control! With 

OSS no sacrifice in quality, this new starter 
come COMPANY provides: straight-through wiring — 


S MADE wy 


ne pressure-type terminals— 1-piece over- 
load relays for complete motor protec- 
tion-—pushbutton or selector switch 
optional in the cover. Also available 
without overload relays. 


GET THE COMPLETE STORY! Write for Bulletin 
SM-297. Square D Company, 4041 North 
Richards St., Milwaukee 12, Wisconsin. 


New starter is available 
either open or in NEMA 
Type 1 enclosure. Enclosure 
shown with selector switch 
in cover. 


SQUARE JT) COMPANY 


wherever electricity is distributed and controlled 
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NEW SHOP EQUIPMENT 


Tapping Heads Equipped With 
Individual Spindle Leadscrews 


Zagar now incorporates individual 
spindle leadscrews on its drilling- 
tapping heads which makes possible 
simultaneous tapping of holes with 
as close as 5/16-in. centers. Lead- 
screws are designed to operate on 
the same close centers as the spin- 
dles to which they are attached. The 
new standard will allow Class 3 
threads to be tapped consistently in 
all materials. Picture shows a spindle 
leadscrew head containing 73 spin- 
dles with 32, 40, 48, and 56 pitch 
leads, 

Zagar Inc, 32886 Lakeland Blwud, 
Cleveland 23, Ohio 
MORE DATA? Circle 98, inside back cover 


Retaining Ring Developed 
For Flexible Gear Couplings 
Made of heat-treated steel (also 
available in stainless), these spiral- 
design rings maintain a complete 
360° bearing in the retaining groove 
cut into the coupling sleeve and at 
the same time provide a solid steel 
retaining wall for the seal. This com- 
bination is said to more than double 
the 50,000-lb end thrust rating of the 
previously used snap rings. Complete 
circle of contact eliminates high 
spots which wear and weaken rings 
of other design. Ring is installed and 
removed with a screwdriver. 
Sier-Bath Gear & Pump Co, Flezi- 
ble Coupling Div, 9238 Hudson Blvd, 
North Bergen, NJ 
MORE DATA? Circle 99, inside back cover 





...and parts are finished - 
without rehandling 


GOSS « DELEEUW 





AUTOMATIC 
CHUCKING 
MACHINES 


The Goss & DeLeeuw "One-Two- 
Three" Chucker differs from the 
conventional machine in that it 
provides the means of machin- 
ing more than one end of a 
piece in a single handling in- 
stead of requiring several han- 
dlings and set-ups. A worth- 
while gain in production time is 
assured. 


In the “1-2-3”, work is gripped in 
chuck and all ends machined either in 
sequence or simultaneously. Goss & 
DeLeeuw and only Goss & DelLeeuw 
offers this feature in a standard 
chucking machine. 


A few typical parts finished on this 
machine are nm here, Write for 
detailed description . . . send sam- 
ples of your work for time and cost 
estimates. 
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FIAIBIC/E|L 





MACHINE MOUNTS 


Eliminate Anchor Bolts 
Lag Screus and Cement 


FABCEL Pads improve machine per- 
formance and reduce maintenance. 
Their scientifically constructed suc- 
tion cells anchor machines to the 
floor . . . Control Vibration, Absorb 
Impact Shock and Reduce Noise. 


FABCEL 
NEOPRENE PADS ARE 


Easy 
le Install 


Just cut to shape or size required 
from standard 18” x 18” FABCEL 
sheets. Slip into position. Then 
Check the Difference! Check the sav- 
ings in Time and Money! 


FABCEL 
CATALOG 





FABREEKA PRODUCTS CO., INC. 


1190-A Adams Street 
Boston 24, Mass. 


Representatives in Principal Cities 


ee ae 


IFIAIBICIEL| 


- made by Mi mahous of Gabrecha - 
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Ultrasonic System Features 
Interchangeable Processing Tanks 
Model SG-3 Ultrasonic System is 
similar to previous bench models 
but provides larger capacity. Al- 
though primarily for cleaning, it can 
also be used for dissolving, blending, 
emulsifying, de-aerating, and im- 
pregnating. Because of its larger ca- 
pacity it has varied applications for 
production, inspection, and mainte- 
nance, as well as laboratory require- 
ments. 

The system is available with 
standard interchangeable tanks of 4, 
5, and 8-gal capacity. If increased 
sonic power density is desired, 
smaller 1, 2, and 3-gal tanks are also 
available from stock. Extra tanks 
may be purchased separately and 


used interchangeably on this flexi- 
ble, multi-purpose equipment. Mag- 
netostrictive transducer will not heat 
processing fluids when work is being 
done at low temperatures and pro- 
vides maximum sonic output even 
with fluids at temperatures up to 
400 F. 
Blakstone Corp, Jamestown, NY 

MORE DATA? Circle 100, inside back cover 


A 
- 


i 
eS @ 
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Swagelok Adapter Fittings 
Offered in Ve to 1-in. Sizes 
With Swagelok adapter T’s, elbows 
and crosses, it is now possible to con- 
nect these fittings into any standard 
Swagelok tube fitting without using 
intermediate lengths of tubing. Com- 
plex manifolds, as illustrated, can be 
easily made. T’s and elbows can be 
perfectly aligned in the direction of 
the intended tubing runs. Fittings 
are available in machinable metals 
and plastics. 

Crawford Fitting Co, 884 East 140th 
St, Cleveland 10, Ohio 
MORE DATA? Circle 101, inside back cover 


FOUR STATION HORIZONTAL TRUNNION machine with a 16-in. dia automatic 
index table drills and countersinks holes in an automotive transmission output 
shaft. Three self-contained hydraulic quill units do the drilling. One mounts a 
3-spindle head, one a 5-spindle head and one is single spindle. The machine 
is cycled to produce 218 pieces per hour at 100% efficiency—Rehnberg-Jacob- 


son Mfg Co, Rockford, IIl 


MORE DATA? Circle 102, inside back cover 
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STOP DISCARDED CUTTING OIL LOSSES! 


A “Cleartex Cure’ ends the cutting oil dilution problem 
forever...cuts per-piece production costs as much as 40% 


In spite of precautions, lube oil dilutes the cutting oil in 
up to 70% of all automatics. This dilution can mean sub- 
stantial losses in discarded oil. Worse yet —diluted cutting 
oil can be even more costly in terms of shortened tool life 
... increased downtime ...a higher percentage of rejects. 


Cleartex —triple-purpose oil. In every instance a 
“Cleartex Cure” eliminates these losses instantly because 
Texaco Cleartex works in both the cutting and lubricating 
sumps of all your automatic screw machines. Acts as a 
hydraulic fluid, too. The “Cleartex Cure” can cut your 
per-piece production costs as much as 40%. 

How a “’Cleartex Cure” works. Getting the benefits of a 
“Cleartex Cure” is easy. Just have an experienced Texaco 
engineer come to your plant. He’ll survey your automatic 
set-up ... tell you which machines can benefit from 


Cleartex. Chances are, a “Cleartex Cure” can net you 
considerable savings. 

Send for free booklet. Our illustrated booklet, “Cleartex 
in Automatic Screw Machines” gives full details on how 
diluted cutting oil may be eating into your profits. To get 
your copy, plus a survey of your automatics, contact your 
nearest Texaco distributor—or write Texaco Inc., 135 
East 42nd Street, New York 17, N. Y., Dept. AM-101. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO 


TEXACO 


Throughout the United States 
Canada + Latin America * West Africa 
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THIS REVOLUTIONARY 
NEW TOOL FOR 


Lapping ana 
Honing 


EFFECTS SUBSTANTIAL SAVINGS IN TIME 
PRODUCES A BETTER SURFACE FINISH 


: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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THE 


CAVITRON 
ULTRASONIC 


MICRO-MOTOR 
TOOL 


WITH THE AUDIOACTIVE 
WORKING TIPS 


Snaps in and out of a standard 
hand piece for quick and easy interchange 


AT CAVITRON we have developed a new ultrasonic tool for 

a wide range of uses in micro-technology. A 25 k.c. transducer, no larger 
than a pencil, with a selection of working tips that take full advantage of the 
phenomenal accelerated motion forces inherent in ultrasonic vibrations. 


in testing this reciprocal Micro-Motor Tool, in our research divisions and 
in the field, we have affirmed that one of the most effective and 
productive applications for this tool is in the area of lapping and honing. 
An insert of the required size, brazed to the end of the Micro-Motor as the 
working tip, will lap the inside dimensions of even the most minute 
opening with superior results. It will do the job faster. And will give you 

a much finer surface finish. 


Write us and we will be pleased to show you how the Cavitron Micro-Motor 
Tool can be put to profitable use in your plant. Also how the tool can be used 
advantageously for drilling, filing, sawing, cutting, joining, broaching, deburring, 
burnishing, polishing and cleaning. On the tiniest components, with a level of 
force that is effective and safe. And with a minimum of friction and heat. 


Send for free illustrated brochure. 


CAVITRON 


EQUIPMENT CORP. 
51-02 21st Street, Dept. A, Long Iisiand City 1, New York 
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NEW SHOP EQUIPMENT 


Electronic Tachometer Measures 
Shaft Speeds From 0-2500 rpm 
Unitized instrument package features 
an electronic metering panel and a 
remote pick-up head, requiring no 
current flow when in actual opera- 
tion. Circuit is actuated by front 
panel switch and has fast response 
for quick readout of shaft speed. The 
pick-up head can be attached to any 
shaft-end by a single stud bolt. 
Features include a selection of two 
calibration ranges: Model 101 for 
speeds 0-60 rpm, and Model 102 for 
speeds up to 2500 rpm. The stand- 
ard plastic panel measures 43%4 x 6% 
and has a 3-in. meter. Unit is ac- 
tuated by a mercury battery. 
Rampe Mfg Co, 14915 Woodworth 
Ave, Cleveland 10, Ohio 
MORE DATA? Circle 103, inside back cover 


Benchmaster Precision Roll Feed 


Handles Stock up to 15-in. Wide 
Series 9 PRF precision roll feed with 
roller lengths suitable for 15-in. 
stock widths has an adjustable stroke 
of 0 to 9 in. The reversible roll feed 
incorporates a new roller cam in 
double width that is said to give ex- 
ceptional repeat accuracy and free- 
dom from wear. 

The roller brake is also double 
width to give ample contact area and 
it can be adjusted during operation 
to apply correct resistance for feed- 
ing accuracy and smooth perform- 
ance. 

Bottom feed roller on this model 
is 3%-in. dia and made completely 
hollow to permit operating speeds up 
to 200 spm. 

Benchmaster Mfg Co, 1835 W Rose- 
crans Ave, Gardena, Calif 
MORE DATA? Circle 104, inside back cover 
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FREMAX 45 saves production time because it can be machined on a vertical milling machine to within 0.001” without rough cutting on a bandsaw first. 


“It's 50% easier to cut FREMAX 45” says Cecil M. Laughter 


“To say that we’re enthusiastic about USS FrRemMax 45 
steel is really an understatement,”’ says Mr. Cecil M. 
Laughter, president of Montgomery Tool Company, 
Dayton, Ohio. “I’ve never seen anything like it. For our 
particular purposes, FREMAX 45 is the best free-machining, 
flame-hardenable steel plate available. 

“USS FREMAX 45 steel machines so well that we’re able 
to eliminate one bandsaw set-up. We just drill a starting 
hole,’”’ explained Mr. Laughter, ‘‘and mill around the per- 
imeter. A second pass brings the inside dimensions to 
within a tolerance of 0.001”. 

“USS FrREMAx 45 steel excels in flame hardening too,” 
Mr. Laughter said. “‘By using standard methods, our 124” 
x 77%” dies made of FREMAX 45 hardened to a Rockwell 
‘C’ value of 58 to 62. Shrinkage was only 0.002” with little 
warpage, no cracking. In addition, FREMAx 45 broaches 
without peeling so there’s no costly edge reworking. Besides 
saving machining time, we also cut down on other charges. 
There’s no need to gas cut, anneal, and grind the rough 
edges of light gage plates . . . most can be sheared to size.”’ 


United States Steel 


USS Fremax 45 free-machining, flame-hardening steel 
plate is available from your nearby Steel Service Center or, 
in mill quantities, through USS District Sales Offices. For 
more information, just mail this coupon for your personal 
copy of the new FREMAx book. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. USS 
and FREMAX are registered trademarks. 


United States Steel Corporation - Columbia-Geneva Steel 
Division - National Tube Division - Tennessee Coal & 
Iron Division -« United States Steel Supply Division - United 
States Steel Export Company 


This mark tells you a product is made of modern, dependable Steel. 5) 


United States Stee! Corporation 
Room 6276 

525 William Penn Place 
Pittsburgh 30, Pennsylvania 


Please send me your free machining steel plate book—USS FREMAX. 


Name 
Title 
Firm 
Address 


City 











Milling ALUMINUM 
up to ten times faster 
than by any other means! 


Wadkin heavy duty Articulated Arm 
Router, LC. face-milling the weighing 
machine component, shown above. 


The medium capacity Articulated Arm 
Router type L.C.6 with power rise and 
fall to the head, integral base plate, and 
rising and falling tilting table. 


< JOINT FACE 


This component is face- 
milled in 130 seconds! 


ERE is a typical example of the 
Hhamazing time and cost-cutting 

advantages of machining alu- 
minium components on a Wadkin 
Articulated Arm Router. This Router 
face-mills the weighing machine com- 
ponent, shown above, in a fraction of 
the time taken by any other method. 
Moreover, the initial cost of the 
Wadkin machine is relatively low as 
compared with conventional millers. 
Wadkin Routers employ new, high- 
speed milling techniques. With cutting 
speeds up to 18,000 r.p.m., low tooth 
loading of the cutter, and only light 
clamping of the component face- 
milling is done in a fraction of the time 
normally taken. On pocketing opera- 
tions, too, an easily obtained metal 
removal rate of 20 cubic inches per 
minute cuts production times to an 
absolute minimum. 
Write today for Catalog 945 from your 
nearest Wadkin Agent, listed below. 


Rice & 


HIGH SPEED MACHINE TOOLS 


Supreme Machine Tool Corp.. 130-140 180th Street, Springfield Gardens, Jamaica 34, N.Y. 
Machinery Sales Co., 2838 Leonis Bivd., P.O. Box 58362, Los Angeles (Vernon) 58, CAL. 
Wigglesworth Machinery Co., 60 Border Street, P.O. Box 166, East Boston 28, MASS. 
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NEW SHOP EQUIPMENT 


ge 


Safety-Fused Plugs Protect 


Distribution System 
Plug-in distribution system for elec- 
trical resistance preheat and stress 
relief consists of 3-prong plugs that 
mate with outlet receptacles on pri- 
mary distribution blocks and 2-prong 
plugs with secondary block outlets. 
Plugs have fuses at the base of each 
prong, readily unscrewed for access 
to the fuse, to prevent overloading 
when heaters are added. Fuses can 
be changed only after plugs are dis- 
engaged. Plug-in terminals, polarized 
to prevent mis-mating, automatically 
ground each unit as it is connected. 
J B Nottingham & Co, 441 Lexing- 
ton Ave, New York 17, NY 
MORE DATA? Circle 105, inside back cover 


Floating Clinch Nut Compensates 


For Misalignment of Bolt Holes 

Floating clinch nut, type NC 4284, 
provides load bearing threads in thin 
sheet metal assemblies such as elec- 
tronic chassis, instrument panels and 
cover plates. In this design the nut 
with two smal] lugs is retained in a 
window type basket which provides 
a 0.020-in. radial float. The float 
means that the nut can automatically 
compensate for minor bolt hole 
misalignment in components being 
attached. The knurled shank, which 
is swaged flush into a punched or 
drilled hole in aluminum or soft steel 
sheets allows the nuts to remain 
fixed in position once assembled so 
that rapid disassembly of the unit for 
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NEW SHOP EQUIPMENT 


inspection and maintenance is made 
easier. 

The self locking nuts are made 
from carbon steel and 18-8 stainless 
in machine screw sizes No. 4, 6, 8, 
and 10. For each thread size a series 
of three baskets with alternate shank 
lengths of 0.40, 0.060, and 0.090 in. is 
available. 

Elastic Stop Nut Corp of America, 
Union, NJ 
MORE DATA? Circle 106, inside back cover 





Let’s talk about YOUR 
precision measurement 


problem! 


Dial Indicators Have Accuracy 
Of 0.00005 in. for Total Range 


These instruments have an AGD ac- 
curacy of +0.00005 in. for the 0.015- 
in. total range (2% turns). Starrett 
No. 25-109 is a balanced dial indi- 


Do you need fast, accurate measurements to 
a “tenth” or better? Some contour, an angle? 


cator with a range of 0-3-0, one rev- 
olution 0.006 in., total range 0.015 in. 
Starrett No. 25-209 is a continuous 


Or odd-shaped small parts that have to meet 
tight tolerances in all dimensions? 
Maybe all you need is a reticle in an eye- 


dial model reading 0-6, one revolu- A ® Mi; 
tion 0.006 in., total range 0.015 in. piece of our popular new StereoZoom® Mi- 


Both are furnished with jeweled croscope. Or the critical accuracy of our Tool- 
bearings. makers’ Measuring Microscope. Or perhaps 
L S Starrett Co, Athol, Mass 
WORE DATAO Cinde 809, nce beck cover our Bench Comparator, for the dual capa- 
bility of measurement and silhouette com- 
parison. Or—but why just guess about it? 
We have a complete line of optical measur- 
ing instruments ready to help you. More than 
that, we'll be glad to suggest the equipment 
that will do the job best, at lowest cost. No 
obligation, of course. Just drop the coupon in 
the mail today and let our experts brain- 
storm your problem. 





BAUSCH & LOMB INCORPORATED 
61819 Bausch St., Rochester 2, N. Y. 


My measuring problem is 


. BAUSCH & LOMB | 
DSA DIE HEADS are now available in 

Y%-in. size for 00 (new capacity) B & S VW 

automatics. Die heads are also fur- 
nished in 5/16, 9/16, and 2-1/4-in. 
sizes—Geometric Tool Co, New Haven, 


Conn Care 
MORE DATA? Circle 108, inside back cover Neen 


Please advise, with no obligation on my part. 
NAME, TITLE 


Made in America, CoMPANY 


to the world’s highest standard. 
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MOLINE 7 MUMERI co 4 
‘MULTI-NUMETRES, 3 -/” (AS APPLIED TO MULTIPLE SPINDLE DRILLING) 
eee Py es — Expertly Designed 


“HOLE HOG’ 


Machine Tools for- 
© Greater Production 


Basia 


MODEL HD68 Tube Sheet Drilling Machine with Multi-Numetric Numerical Control for 
positioning of machine table in two directions and for selection of spindles. Infor- 
mation on punched tape permits automatic drilling of a complete hole pattern in 
a tube sheet without interruption. 

60 years of Machine Tool Engineering Experience is at your service for—— 
e Multi-Spindle Boring ¢ Single and Multi-Spindie Honing 
© Straight Line Multi-Drilling ¢ Adjustable Spindle Drilling 
e Special Multiple Operation Machine Tools Write for Details 


MOLINE TOOL COMPANY [| epresenrarives in 
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NEW SHOP EQUIPMENT 


Economy Stub Reamer Available 


For Automatic Screw Machines 

The HLB is available from stock in 
89 standard finished sizes from 1/16 
to 1 in., plus any intermediate special 
sizes. Reamer features a new short 
length flute design that assures 
cleaner holes and longer tool life and 
effectively eliminates chatter and bell 
mouth holes; rigid design produces 
tolerances to 0.0002. 

Smaller shank and elimination of 
pin holes are economy factors. Ream- 
ers can be ordered with pin holes at 
a slight additional charge. 

Lavallee & Ide, Grape St, Chicopee, 
Mass 
MORE DATA? Circle 109, inside back cover 


Wire Rack Aids Painting 
And/Or Finishing Operations 


The Versitree-Six is an all-steel rack 
with six hooks projecting horizontal- 
ly from the center staff. Hooks are 
0.105 hi-carbon spring steel wire and 
may be ordered in standard 4 or 6-in. 
radius or in custom lengths. Center 
staff of the rack is 6 in. long and 
has a large hook at the top and an 
eye at bottom for optional suspension 
of another rack below it. Line capac- 
ity may be increased horizontally 
through use of the six hooks per 
rack and vertically through suspend- 
ing one or more racks below those 
hooked into the carrier. 

W E Pipkorin Mfg Co, 2211 W 
County Road D, St Paul 12, Minn e 
MORE DATA? Circle 110, inside back cover 
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Replace those black, sulfurized oils! Get cooling, cut- range of high quality, non-emulsifying Sunicut cutting 
ting properties you need in a transparent Sunicut oils for general-purpose or special-problem operations. 
cutting oil that lets operators see tools, workpieces, They pump easily, wet metal fast, have high film 
finishes and micrometer readings. Sunoco has a wide __ strength, will not stain operators’ hands or clothing. 


You'll see more than just the job...with Sunicut 


You'll see significant savings, too, 
when you switch to a transparent 
Sunicut cutting oil. For you will 
get the exact quality you need for 
your operation . . . job-fitted by men 
who know what they are doing... 
teamed with service you never have 
to ask for twice. 

Let a Sunoco representative get 


QUALITY... 


THE BEST ECONOMY OF ALL 
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you started with a Sunicut cutting 
oil now. The dividends in extra per- 
formance and savings will prove 
how right you were in investing in 
Sunoco quality. 

Sun Oil Company, Philadelphia 
3, Pennsylvania, Department AM-7 
In Canada: Sun Oil Company 
Limited, Toronto and Montreal. 


PIONEERING PETROLEUM PROGRESS FOR 75 YEARS 
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Precision Cnound 


CARBIDE 
BURS 


Job pplications 


THERE IS AN ATRAX SOLID CARBIDE END MILL ENGINEERED 
FOR SUPERIOR CUTTING PERFORMANCE ON ANY MATERIAL! 


RECOMMENDED APPLICATIONS TYPICAL SERIES 1505 PERFORMANCE ON ROCK- 


ATRAX “STANDARD” 
SOLID CARBIDE END MILLS WELL C-64 HARDENED TOOL STEEL WORKPIECE 


202 different “standard” Atrax Solid Carbide rr | ine %” 

End Mills in 20 different series, each engi- i ne yr dig a 
neered for a specific cutting application and ma fi rpm 

recommended for specific materials. ‘ , 
The most widely used Atrax End Mills and 
the materials on which they are engineered 
to perform best are shown in this table: 


Step cutting 3/16” 
wide—3/32” deep at 
1150 rpm. 


IF =O: Counter boring at 


1150 rpm. 


Note high surface finish and absence able wear land after completing three 
of burs and scoring. This Atrax +” operations on this hard-to-cut 
1505 End Mill showed no appreci- material. 














a 


Series | Series | Series | Series |Series 
1501 | 1502 | 1503 | 1504 | 1505 








Carbon Steels 
Free Cutting Steels 
Nickel 
| Nickel Chrome a : s , 73. 
Selatess Stocks : eee I Note efficient, uniform 5 hips with no » burning and no chatter. 
ee 
| Matiosble Won | _ 
| Brass and Bronze 
| Aluminum PS | 


eee 


Zine Alloy 
| Copper 























wien 
T T 


AN END MILL FOR EVERY APPLICATION 


There is an Atrax “Standard” Solid Carbide End 
Mill job engineered for virtually every End Mill- 
Herd Rubber ing application. The Atrax Catalog gives engineer- 
Fi ing data on speeds, feeds, use of coolants and job 
ibre . , “ r 
hints that will further increase tool life produc- 
| Plontics aii tion when you specify and use these superior 
| Mone! Motel Atrax Tools. 
| Toughened & Heat 
Treated Steel Send for your copy of the 148 page Atrax Catalog 
Hardened Steels 


Titanium THE ATRAX COMPANY 


Magnesium a 
X—Preferences 240 DAY STREET, NEWINGTON 11, CONNECTICUT 




















SARS 
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Field Report 





Ford Streamlines Buffalo Plant 

Ford Motor Co is in the middle of 
an expansion and modernization pro- 
gram at its big Buffalo stamping 
plant which will involve an outlay 
of about $2 million. In addition to the 
recently completed 12,000 sq-ft ex- 
tension to the facility, 29 additional 
stamping and welding presses are 
being installed. When the program 
is completed, the plant will have 25 
major press lines in addition to a 
number of supporting intermediate 
lines. There’ll be 404 presses in all, 
including 113 major stamping units. 


Hydraulic Press Name Change 
Hydraulic Press Manufacturing Co, 
acquired by Koehring Co in 1956, has 
changed its name to H-P-M Division, 
Koehring Co. There will be no 
change in sales, administrative, or 
manufacturing functions which will 
continue to be located at the firm’s 
plant in Mt Gilead, Ohio. 


$126 Million Contract... 

. has been awarded by the Air 
Force to the Autonetics Division of 
North American Aviation Corp, 
Downey, Calif, for guidance and con- 
trol subsystems for the Minuteman 
missile. 


Gulton Buys West Instrument 
In a $2.8 million stock transaction, 
Gulton Industries, headquartered in 
Metuchen, NJ, has acquired West 
Instrument Corp, Chicago-based pro- 
ducer of precision temperature con- 
trol equipment. Gulton is engaged in 
materials research, electronics, com- 
ponents and systems engineering, 
and related manufacturing. 


Pratt & Whitney Corp... 

... East Hartford, Conn, has a $36.6 
million order for construction of 
three types of jet aircraft engines. 


McGIRK’S WORKS 


1200-ton die-casting machine, largest in Japan, has been installed at Toyo Kogyo Co, 
Tokyo manufacturer of the Mazda Coupe. Made by Cast-Master Co, Bedford Heights, 
Ohio, the machine turns out an air-cooled engine block every two minutes. Toyo, 
which produces a variety of aluminum alloy automobile parts, is the first to use the 
die-casting method in the Japanese auto industry 


Sheffield to Add 

Initial investment of approximately 
$1,250,000 in building and new equip- 
ment is being planned by Sheffield 
Corp for its main plant in Dayton, 
Ohio. Construction of the 57,000 sq-ft 
addition, slated to start this summer 
to be ready for spring occupancy, 
will provide increased engineering 
and manufacturing capacity for an 
enlarged Autometrology Division. 
Company has 850 on the payroll and 
the expansion will result in some 
additional hiring. 


New Bendix Facilities 

Bendix Corp’s Industrial Controls 
Section, manufacturer of DynaPath 
and DynaPoint numerical control 
units, has acquired an additional 
plant for expansion of engineering 
and manufacturing facilities. New 


area can now handle 20 control units 
in various stages of final assembly 
at one time, an increase of over 50% 
in production capacity. 

Expansion is reported to have been 
necessitated by a 150% increase in 
the number of Bendix numerical 
control systems ordered over the past 
year. ICS has also doubled its em- 
ployment during the same period. 


Fisher Body Spreads 

New facilities being completed at 
the Fisher Body plant in Hamilton, 
Ohio, will make it one of General 
Motors’ largest stamping plants. The 
$10 million addition is about 60% 
completed and will be finished in the 
fall; it adds 214,000 sq ft of space to 
the 1,188,000 now in the plant. This 
year’s construction program is the 
biggest since operations started in 
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Precision Operation 
in A Compact Design 
... Cuts Costs 


LINLEY 


JIG BORERS 


Designed 
tool, model and experimen- 
tal departments. 


specifically for 


The Linley Jig Borer is accurate to 
a high degree. It is fast to set up 
and position and has the versatility 
required for precision tool room 
and die work, yet is low in cost. 


Many time-saving accessories are 
now available for use with the im- 
proved Linley that add to its use- 
fulness and simplify its operation. 


Check on the many advantages of 
this improved jig borer. Table size 
is 7” x 17%”; table travel, 62” x 
10”. 


Send for descriptive literature. 


LINLEY BROTHERS CO. 
664 State Street Ext. 


Bridgeport 1, Conn. 
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1947. Facility makes bodies for Chev- 
rolet, Pontiac, Oldsmobile, Buick, 
and Cadillac cars. 


$22.5 Million Truck Contract .. . 


. awarded by Detroit Army Ord- 
nance District to White Motor Co’s 
Lansing (Mich) Division plant as- 
sures employment for 350 people for 
at least a year. Order calls for pro- 
duction of 3976 six-wheel vehicles 
designed to transport 2% tons of 
military cargo. 


New Metal Cleaning Firm 
Wallace Herdlein & Associates has 
been formed in Chicago to specialize 
in design, engineering, and manufac- 
turing of metal cleaning, paint fin- 
ishing, and air handling systems, 
plant layouts for such systems, and 
ovens of all types including low- 
temperature units for metal heat 
treating. Principals of the firm are 
all former executives of R C Mahon 
Co of Detroit. Currently, manufac- 
turing operations are being subcon- 
tracted and several plant sites in the 
midwest are being eyed for perman- 
ent location. 


Hewlett-Packard to Build 


New plant which will eventually 
provide over 400,000 sq ft of engi- 
neering and manufacturing space 
will be put up in Loveland, Colo, 
by Hewlett-Packard Co, Palo Alto, 
Calif, producer of electronic test 
equipment and devices. Construction 
of the $1.5 million first unit will be 
completed early next year; it'll be 
the first of three buildings of 140,000 
sq ft each. 


Peugeot Expanding in Argentina 

Foreign investments for local manu- 
facture of Peugeot automobiles will 
be increased by $10 million in Buenos 
Aires. This sum, for purchase of 
machinery and installations, will be 
made available by the Imefbank of 
Switzerland. Members of the board 
of Societe des Automobiles Peugeot 
report that they hope to manufacture 
the complete Peugeot line in Argen- 
tina by 1963. Industriales Argen- 
tinos Fabricantes de Automovile bajo 
Licencia Peugeot has been given a 
license allowing that organization to 
manufacture any model as soon as 
local installation work is completed. 


Le Tourneau to Build LARCs 


A $9 million contract for production 
of 230 amphibious vehicles has been 


awarded by the Army to Le Tour- 
neau-Westinghouse, Peoria, Ill. Ve- 
hicle will be produced at the com- 
pany’s Indianapolis plant and deliv- 
ered within 23 months. The 5-ton 
capacity aluminum LARCs (lighter 
amphibian resupply, cargo) are suc- 
cessors to the World War II ducks. 


Borg-Warner Opens Its First 
Mississippi Plant 


New 300,000 sq-ft plant and office 
building of the Atkins Saw Division 
of Borg-Warner Corp is in operation 
in Greenville, Miss. Facility occupies 
74% acres on a 64-acre site and is 
equipped with the latest in saw mak- 
ing machinery and the most ad- 
vanced electronic data processing 
equipment. Employment is expected 
to reach 500. 


Champion to Supply 
Spark Plugs to Chrysler 


Champion Spark Plug Co, Toledo, 
Ohio, has negotiated an agreement 
with Chrysler Corp to supply all 
original equipment spark plugs for 
its cars and trucks and its marine 
and industrial engines. 

Electric Autolite was the previous 
supplier for Chrysler. Autolite’s 
spark plug business, including its 
Fostoria plant, was sold to Ford 
Motor Co in April; Champion form- 
erly supplied spark plugs to Ford. 
Company declined to comment on 
the effective date of the contract or 
the effect on employment in Toledo. 
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REPAIR KIT 
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“We can't go on meeting this way, pretend- 
ing my machine needs fixing, Jim—the boss is 
getting suspicious!” 


American Machinist/Metalworking Manufacturing *« July 10, 1961 





Michigan 1458B hobbers are available for gears 
up to 12” OD and 434" face width. Ask for 
Bulletin # 1458-61. 


In Europe, industry has extensively switched to 
mass production methods and equipment. This calls 
for machines that will stand the gaff day after day 
in continuous production. One major company de- 
cided to test all hobbers . .. European and American. 
The MICHIGAN 1458B hobber was found the ideal 
machine despite higher cost than for European ma- 
chines. It gave top output, high accuracy, minimum 
downtime, freedom from service troubles. Since then, 
Europe has been a repeat buyer of 1458B hobbers. 


If you want to cut your production hobbing costs, 
you too will find the 1458B the machine that can 
really do it. 


Michigan-Lorenz hobbers are available in 3 
styles for gears up to 24” capacity. Ask for 
Bulletin #ML-61. 


In THE UNITED STATES, gear producers who needed 
more versatility with high accuracy and low cost 
have eyed European hobbers for some time. Mich- 
igan Tool Company joined them and found that the 
design of the German Lorenz line of hobbers came 
closest to meeting U.S. needs. An engineering ar- 
rangement was made and today, as the MICHIGAN- 
LORENZ line, these versatile hobbers are available as 
American-built machines produced by Michigan Tool 
Company. 

If you need top versatility with accuracy and rug- 
gedness—you too will find MICHIGAN-LORENZ hob- 
bers (and shapers) will cut your costs. 


MICHIGAN TOOL COMPANY, 7171 £. McNICHOLS RD., DETROIT 12, MICHIGAN 
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ARNICO’S SPECIAL COATED 
Offer You Both Production 


They provide low cost resistance to heat and corrosion, 
cut production costs; paintable grades hold paint longer 


New Armco ZINCGRIP A, PAINTGRIP 


Tests show this new Armco Steel has better paint- 
ability than any other zinc-coated steel prepared 
for painting. Its spangle-free, hot-dip zinc coating 
is specially-treated to take an extra-smooth paint 
finish after fabrication without additional surface 
treatment. Painted parts can be produced with 
superior finish at minimum cost. Durability is as- 
sured because the special zinc coating prevents 
rust and failure when paint is worn or chipped. 
It also eliminates the necessity of painting unex- 
posed areas. ZINCGRIP® A, PAINTGRIP® has the 
same cost-cutting workability as shop-proved 
ZINCGRIP, plus improved spot-weldability. 


For Durability, go 
Economy a 
and Strength 
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Armco ZINCGRIP Steel 


With this Armco Steel your products get the 
complete protection of a special hot-dip zinc 
coating that won't flake or peel even in severe 
drawing operations. Produced by the Armco- 
developed Sendzimir process, ZINCGRIP has a 
tightly adherent full-weight commercial zinc coat- 
ing that is uniform in thickness and composition. 
It not only assures low-cost over-all protection 
against rust and corrosion, but its excellent fab- 
ricating characteristics simplify and speed pro- 
duction. In use for more than a quarter-century, 
ZINCGRIP Steel gives you the*opportunity to add 
sales value to your products, often at less cost. 


Write us for complete information on each 
of these Armco Special Coated Steels. 
You'll see how their unique advantages 
may improve the performance of your 
products and cut production costs as well. 


Armco Division, Armco Steel Corporation, 
1991 Curtis Street, Middletown, Ohio. 
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STEELS 


and Design Advantages 


Armco ALUMINIZED STEEL Type 1 


This special hot-dip aluminum-coated Armco Steel 
combines the surface characteristics of aluminum 
with the strength and economy of steel. It has 
cost-cutting advantages provided by no other 
metal in its price class. ALUMINIZED STEEL 
Type 1 has excellent resistance to a combination 
of heat and corrosion. It provides high heat re- 
flectivity, good fabricating characteristics, and 
excellent physical and mechanical properties. In 
its price class, it is unmatched in economical dur- 
ability for gas-fired heat exchangers and com- 
bustion chambers, automobile and truck mufflers, 
ovens, and similar applications. 


oo 
ARMCO 


V 
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New steels are 
born at 
Armco 


Armco ALUMINIZED STEEL Type 2 


Outstanding property of this hot-dip aluminum- 
coated Armco Steel is its low cost, lasting pro- 
tection against atmospheric corrosion. The steel 
base of this two-in-one metal also assures strength, 
rigidity, and other basic advantages of steel At- 
mospheric corrosion tests and service experience 
demonstrate that the coating on ALUMINIZED 
STEEL Type 2 outlasts unpainted commercial gal- 
vanized coatings by a ratio of 4 to 1. For products 
exposed to the atmosphere or moist conditions, 
such as building panels, roofing, siding, drying 
ovens, and farm equipment, it assures dependable 
durability at minimum cost. 


Armco Division 


CIRCLE 359 READER SERVICE CARD 171 





Te) 
ad 


‘@ Improved Machinability 
e Improved Surface Finish 


e Improved Tool Life 


THE STECO CORPORATION 
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Food Machinery Trims Name 


Food Machinery & Chemical Corp, 
San Jose, Calif, has changed its name 
to FMC Corp. Company, which is 
a highly diversified producer of in- 
dustrial and agricultural machinery, 
basic chemicals, and defense mate- 
riel, feels it has outgrown its original 
name. Most major customers have 
used the initials for a long time, any- 
way. 


Douglas Aircraft... 


. . Charlotte,, NC, has received a 
supplemental award of $8.5 million 
to an existing Army contract for 
components for improved Honest 
John rocket XM50. 


North American to Build 
in W Va 


North American Aviation has picked 
out a site in the Bluefield-Prince- 
ton area of southeastern W Va on 
which to put up a small plant. Initial 
plans call for construction of a 40,000 
sq-ft building; approximately 300 
local residents will be employed. 
Proposed facility will be a feeder 
plant to do work for the company’s 
six operating divisions; it’ll do com- 
ponent assembly and similar tasks 
which normally are done within 
NA’s operating divisions. Acting on 
the US government’s desire to place 
defense work in economic distress 
areas, North American reports that 
it made a careful study of the skills, 
capabilities, and labor force avail- 
able in the state, and was satisfied 
that all requirements could be met. 


GE Gets Locomotive Order 


A record $23.5 million order for 180 
locomotives for use on eight Brazil- 
ian railroads has been received by 
General Electric Co. Construction 
will start immediately at the Erie, 
Pa, locomotive and car equipment 
department facilities. Of those order- 
ed, 173 will be diese] electrics of the 
universal type; the other seven will 
be electric units. 


Johnson Bronze Buys Ferro 


Ownership of Ferro Powdered Metals 
Inc of Salem, Ind, has been acquired 
by Johnson Bronze Co, New Castle, 
Pa. The 60-year-old Johnson firm 
manufactures sleeve bearings and 
bushings, bronze bars, engine bear- 
ings, and powdered metal bushings 
and parts. Ferro produces engineered 
powder metallurgy structural parts 


and shapes. The powdered metal- 
lurgy parts division of Johnson will 
be relocated and combined with 
Ferro at Salem where enlargement 
of facilities is planned. 


New Machine Tool Firm 


A new company, Simplex Tool Corp 
of Butler, Wis, has been formed by 
the principals of the Northwest Tool 
& Engineering Co and the Wisconsin 
Drill Head Co, also located in But- 
ler. S Pohlhammer, president, and 
J E Schultz, secretary-treasurer, and 
their associates, have purchased the 
inventory, equipment, tradename, 
and other assets of the Simplex 
Machine Tool Corp. 

New company will manufacture, 
sell, and service the complete line of 
Simplex boring machines that have 
been in production for the past 30 
years. P O Wernicke, chief engineer 
and sales manager of Simplex, will 
fill these positions in the new organ- 
ization. 


Army Order to Firth Sterling 


Firth Sterling, Pittsburgh, has been 
awarded a contract by the Army 
Ordnance District at Philadelphia 
for $6.5 million worth of high veloc- 
ity armor piercing projectiles for 
105-mm cannon. The projectile con- 
tains a tungsten carbide core and 
heavy metal nose piece, both of 
which will be produced at the Mc- 
Keesport and Trafford plants. De- 
livery is scheduled over a 13-month 
period beginning Jan 1962 and 
should reach a peak about the mid- 
dle of next year. Effect on the work 
force will be felt late this year, after 
completion of required tooling. e 














“Think Ill get another coffee before telling 
him what is really wrong.” 
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NEW 
RIVETT 
MANUFACTURING 
LATHE 





PRODUCTION 
SAVINGS PLUS 
ua 


ION 


RIVETT'S NEW 1020M MANUFACTURING LATHE OFFERS — 


LOWER COST—Rivett 1020M Manufacturing 
Lathe is basically the famous Rivett 1020S Preci- 

sion Toolroom Lathe with the addition of infi- 
nitely variable power feeds and power tracer equipment. 
You get tolerances in tenths plus stepped-up production 
on quantity work. You'll enjoy steadier output with 
minimum rejects and elimination of human error. 


INCREASED FLEXIBILITY—One 1020 Lathe 
gives you a basic versatile machine capable of 

taking a 4%” cut in cold rolled steel or turning 
within tenths. Ideal for any close tolerance work on short 
or long runs, especially intricate and complicated parts, 
requiring extremely fine finishes. 


TRACER Equipment 
consists of a complete 
cross slide on 

which is mounted 

the standard 
compound at front 
and tracer unit 

at rear. 


MORE VERSATILITY — The Rivett 1020M 
handles any turning, boring, or facing within its 

capacity of 124%” swing and 20” or 30” centers. 
1%” capacity collets mount directly in spindle. Tracer 
unit does not interfere with conventional operation using 
standard compound. Swivel mounted, tracer turns work 
between centers using power longitudinal feed, or work 
held in face plate using power cross feed. 


GREATER CAPACITY—Using simple fixtures, 
you can rough or finish machine larger, heavier 
work than possible on other standard lathes of 
this size. Full horsepower is transmitted to the spindle. 


Infinite speeds 22 to 3600 r.p.m. 


Write For Bulletin No. 1020C1— 
and ask for quote on this 
productive machine. You'll like 
the attractive price! 





RIVETT LATHE & GRINDER, INC. 
Dept. AM-7, Brighton 35, Boston, Mass. 
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melee ial: 

full story. 

callina 
CRUCIBLE 


Service Engineer. 


Buying assorted brands of too! steel purchasing and receiving departments 
creates costly paperwork for your. . . — manufacturing and accounting, too. 


¥ 


With Crucible’s new Tool Steel Service because you buy fewer grades of tool eliminate piles of paperwork through- 
you cut these costs substantially steels to do more jobs ... out your plant... 


MORAL 
You benefit with 
Crucible’s new 

Tool Steel Service. 
For the full story, 
call in a 
Crucible 
Service Engineer. 


carry fewer pounds in stock (reduce pay a lower price per pound (by eliminat- 
chances of inventory “mix-ups”’), and... ing costs for small quantity “extras”). 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore « Boston © Buffalo « Caldwell, N. J. ¢ Charlotte e Chicago e Cincinnati « Cleveland ¢ Columbus e Dallas 

Denver © Detroit « Erie, Pa. « Grand Rapids * Houston « Indianapolis « Los Angeles « Miami « Milwaukee « Minneapolis * New Haven « New York ¢ Philadelphia 

Pittsburgh ¢ Portiand, Ore. « Providence * Rockford ¢ Salt Lake City * San Francisco ¢ Seattle « Springfield, Mass. ¢ St. Louis « E. Syracuse « Tampa « Toledo « Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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NAMES IN THE NEWS 





Ford Motor Co has named R E Hunt 
general manufacturing manager of Ford 
Tractor Operations. He was formerly as- 
sistant general manager of the Tractor 
and Implement Division 


Abbey Etna Machine Co, Perrysburg, 
Ohio, has appointed William E Shenk 
vice president. He was formerly di- 
rector of electrical engineering at 
McKay Machine Co. 


Cleveland Instrument Co has pro- 
moted Leslie M Nelson from assist- 
ant sales manager to manager of 
sales engineering. He succeeds Fred 
W Witzke, recently named vice presi- 
dent. 


General Electric Co has appointed 
Randolph L Houlton manager, proc- 
ess automation engineering. The new 
Process Automation Engineering 
subsection replaces the Advanced 
Automation Control Project which 
Mr Houlton headed since its creation 
in February 1960. E L Kapernaros 
has been named manager, diamond 
application engineering, of GE’s 
Metallurgical Products Department. 
He has been serving as an applica- 
tion engineer for the Diamond Prod- 
uct Section. 


American Motors Corp, Detroit, has 
named Robert A Orr assistant to the 
president. He was formerly associ- 
ated with General Electric Co as 
general manager of its Vacuum 
Cleaner Division in Bridgeport, 
Conn. 


Machinery Dealers National Associa- 
tion, Washington, DC, has elected 
Alex Zeeve Jr president. Mr Zeeve 
heads Alex Zeeve & Co, New York 
City. Belford A Small of the MacDell 
Corp, Chicago, has been elected first 
vice president, and Joseph M O’Con- 
nell Jr, O’Connell Machinery Co, 
Buffalo, second vice president. 


William Moreland, vice president, manu- 
facturing, F E Myers & Bro Co, Ash- 
land, Ohio, has been named president 
of the American Society of Tool and 
Manufacturing Engineers 


A F Holden Co, Detroit manufac- 
turer of industrial furnaces and 
metallurgical products, has named 
Theodore B Wilk sales manager of 
the company. 


Minneapolis-Honey well Regulator Co 
has named Dr J Ernest Smith a vice 
president of the Electronic Data 
Processing Division. Formerly vice 
president of the engineering depart- 
ment, he will be responsible for fu- 
ture research and development ac- 
tivities. John R Lenox, previously 
vice president of the operations de- 
partment, has also been appointed 
a vice president of the EDP Division 
with responsibility for manufactur- 
ing, procurement, field service, and 
systems test. 


General Dynamics has announced 
appointments in four new divisions 
of the organization. Mortimer Rosen- 
baum has been named executive vice 
president of General Dynamics/ 
Astronautics Division at San Diego. 
Wallace W Withee has been appoint- 
ed vice president, research and engi- 
neering, and Elwood D Bryant vice 
president, operations, at the division. 
J H Famme has been promoted to 
vice president, operations, at GD/ 
Convair, San Diego, and E R Peter- 
son has been appointed vice presi- 
dent, engineering, there. Charles D 
Perrine Jr has been named vice pres- 
ident, research and engineering, and 
G E Sylvester vice president, opera- 
tions, at GD/Pomona Division, Po- 
mona, Calif. Robert H Widmer has 
been appointed vice president, re- 
search and engineering, at GD/Fort 
Worth, and B G Reed is new vice 
president, operations. e 
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ON FOLLOWING 


For more information 
on Mobilmet cutting 
oils use this coupon 


Mobil Oil Company, Room 2058A 
A Division of Socony Mobil Oil Co., Inc. 
150 East 42nd Street, New York 17, N. Y. 


Gentlemen: | am interested in learning how 
Mobilmet cutting oils can aid my operation. 





NAME 





POSITION 





COMPANY 





ADDRESS 





CITY 





ZONE 
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NOW, PRESSURE-TEMPERATURE SELECTIVE CUTTING OILS 
THAT ADAPT TO YOUR MACHINING OPERATIONS 


0 Vthy ~., 
' [~) o y - 


the first multi-metal cutting fluids 





Versatile new cutting oils offer you greater machine output, 
longer tool life, reduced loss from rejects, exceptionally wide 
range of applications !Now, after two years of exhaustive research and 
field testing ... new Mobilmet* oils —the first multi-metal cutting fluids 
ever offered to the metalworking industry. 

Mobilmet oils are uniquely versatile ... help simplify your cutting oil 
requirements because each grade is effective over ranges of metals and 
operations beyond the capacity of any conventional product. And Mobil- 
met oils offer you superior machining results as well—in terms of improved 
finishes, longer tool life, and reduced staining. 

Behind this versatility and effectiveness: a new additive combination, 
developed and patented by Mobil, which is pressure-temperature selective 
in its activity and—highly effective over wide ranges 
of cutting pressures and temperatures. For complete 
information, call your Mobil Representative or use 
coupon on preceding page. 


*Mobilmet is a trademark of Socony Mobil Oil Company, Inc. 
MOBIL OIL COMPANY, 150 East 42nd Street, New York 17, N.Y. 
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MACHINES AND ATTACHMENTS 


1 OBI PRESSES—McKay Machine Co, 

Federal-Warco Division, Warren, 
Ohio. 12-page bulletin 52113 contains il- 
lustrated description of features and con- 
struction of line of inclinable presses in 
capacities from 40 to 200 tons. 


2 METALWORKING EQUIPMENT— 

Joseph T Ryerson & Son, Box 8000-A, 
Chicago 80, Ill. 12-page bulletin 90-6 is 
designed as an introduction to the more 
than 3800 types and models of metalwork- 
ing and material handling equipment avail- 
able from the company. Pictures and 
briefly describes the principal units accord- 
ing to kind of work performed. Press 
brakes, punches, shears, bending rolls, 
threaders, saws, drillpresses, welders, hoists, 
trolleys, and storage racks are among 
equipment covered. 


3 DROP HAMMER — Chambersburg 
Engineering Co, Chambersburg, Pa. 
Bulletin 105-L-1 gives details on the Ceco- 
Drop, piston-lift, gravity drop hammer. 
Diagrams and installation photos included. 
Improved features are quick die-setting con- 
trol; instant-acting non-slip rod clamp: re- 
placeable nylon tips for the knock-off dogs; 
and the Ceco Blowmatic controller for pro- 
grammed, semi-automatic forging. 





4 MILLING MACHINE — Cincinnati 


Milling Machine Co, Milling Machine 
HOW KAISER BENDS 022250 
cation M-2229 presents illustrated data on 


the H-V Toolmaster; swivel mounting per- 


; I U U U mits both vertical and horizontal] milling. 
A M I N ON D I | Range is: longitudinal table traverse, 22 in.; 
cross, 10 in., vertical—knee, 17 in. Spindle 


speeds are 75 to 1130 rpm (standard); 50 


ELBOWS...at low cost! | 2 ccs son mses 


eral-Warco Division, McKay Machine 
Co, Warren, Ohio. 12-page brochure 52400 


Low-cost volume forming of conduit elbows by the Kaiser Aluminum & contains information on Wareo line in 
capacities from 100 to 2500 tons. Designed 


Chemical Corporation at their Dolton, Illinois, plant has been important for such work as coining, extruding, cold 
to their attainment of a leading position in the production of aluminum ee ee, ae ae 
electrical conduit. Conduit and elbows are produced in 13 standard sizes work where heavy bottoming pressure is 
ranging from 2” to 6” I.P.S. A single, versatile Pines Model 3 Bending 
Machine handles the ten standard conduit sizes from 2” to 4”... 
producing smooth 90° elbows with speed and 


accuracy. 


The conduit elbows are bent without the use 
of mandrels, keeping tool costs low. Even with- 
out mandrels, there is no distortion of pre- 
threaded ends and flattening is held well within 
the limits set up by the Underwriters Labora- 
tories Code. Production of smaller size elbows 
is increased up to 75% by bending two at a 
time on stacked tools. 





Find out now how the speed and versatility 
of Pines Bending Machines can help you pro- 
duce better quality products that cost less. 


WRITE TODAY FOR COMPLETE CATALOG AND CASE STUDY REPORTS 


A) ON & S ensineenins co.ine. 


Lt “Il wish Daddy didn’t insist on running the 
Specialists in Tube Fabricating Machinery|} 672 WALNUT ST. ©. AURORA, ILL. house like his factory.” 
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THE VALERON CORPORATION 


chooses Rockford Hy-Draulic Planers 





for High Speed Production and Versatility 








The Valeron Corporation, prominent carbide cutting tool manufacturer, in 
establishing their new Press Brake Division at Addison, Illinois, selected 
Rockford Planers for their efficiency in using carbide tools. 


VS maaah\ 


Battery of five Rockford Hy-Draulic Planers handles a variety of dies on a 
high-production low-cost basis, with advantage of quick-change flexibility. 
These are samples of dies showing multiple versatility. 


Extra length work in a variety of shapes is easily machined on 
Rockford Hy-Draulic Planers, using Kopy-Kat hydraulic dupli- 
cator and multiple tool heads. 


Send us drawings or sample work for estimates on your pro- 


duction. 


ROCKFORD MACHINE TOOL CO., ROCKFORD, ILLINOIS 
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METALWORKIN 
MOST POWERF 
SELLING TOOL 
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There are 21 basic manufacturing indus- 
tries in the U.S. Government’s Standard 
Industrial Classifications. Eight of them 
make up metalworking—the manufac- 
turing of products from metal—and 
American Machinist /Metalworking 
Manufacturing concentrates its circula- 
tion (all ABC paid, incidentally) in these 
eight. An executive responsible for min- 
ing, ore-producing, or refining opera- 
tions—or in any industry not involving 
metalworking—is almost automatically 
excluded as a potential reader by his 
lack of vital interest in the subjects 


covered editorially by AM/MM. 


AM/MM’s circulation is centered in key 
metalworking plants in key metalwork- 
ing states and is growing steadily in all 


eight divisions of metalworking. 


Because AM/MM is read by men—manu- 
facturing managers, manufacturing en- 
gineers and plant managers—whose sole 
business is making things of metal (and 
making them more efficiently, less ex- 


pensively, more profitably), we think 


In metalworking—men who matter read... you'll agree it is metalworking’s most 


powerful selling tool. 


American / Metalworking 
Machinist / Manufacturing 


For up-to-date facts and figures on metal- 
A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N.Y. working, ask your AM/MM district mana- 


ger for a copy of the 1960 Market Guide 


for Sales Executives. 
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TAKE IT 

FROM THE 

DRILL 
SARGE 


C7 


NEW YORK 
TWIST DRILL 


manufactures 


extra tough 
and true 
too/ 





All regular series 
to 342” 0.D. 
available for 
immediate delivery 
—Specials made 
up to 1%” 0.D. 


New York Taper 
Shank Drills save 
you 25% on your 
twist drill bill — as 
do all the drills in 
our extensive line. 
If you wish further 
information, one of 
our sales engineers 
will be glad to call 
on you. 





NEW YORK 
TWIST DRILL 
COMPANY, INC. 


Manufacturers of a complete 

range of standard and special 

drills in all popular sizes, 
lengths and types 


FACTORY: WESTBURY, L. 1, NEW YORK 
278 Lafayette Street, New York 12, N.Y. 


30 North Clinton Street, Chicago 6, Ill. 
3537 E. Olympic Bivd., Los Angeles 23 
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required or where a slight dwell at the bot- 
tom of stroke is required to allow metal 
to fill out the die. 


6 SURFACE GRINDER—Landis Tool 

Co, Waynesboro, Pa. 8-page catalog 
618H-61 illustrates and describes Model 618 
hydraulic precision unit that has hardened 
rollers for table and saddle. Worktable 
capacity is 6 x 18 in.; table travel (max), 
21 in.; traverse speed, 0 to 90 fpm; saddle 
travel, 7% in. Vertical capacity of Model 
67H is 14% in., Model 62H, 12 in. 


7 THREAD GRINDING MACHINE— 

Jones & Lamson Machine Co, Spring- 
field, Vt. 6-page folder pictures and de- 
scribes new low-priced unit (under $11,000) 
with capacity for up to 4-in.-dia work with 
10 in. of full thread length; variable speed 
work spindle; change gears and leadscrew 
for 5 to 80 pitch threads; automatic truing 
device; wheel adapters and two grinding 
wheels, plus a set of diamonds and driving 
dogs. 


8 DOUBLE MITRE SAW—LeTarte Co, 
18105 East Nine Mile Rd, East De- 
troit, Mich. 6-page illustrated catalog cov- 
ers three standard models with 10, 11, and 
12-in.-dia swings. Features include 39-in. 
working height; recessed knee control; in- 
tegral scrap receptacle. Arbors are sup- 
ported on both sides by four high-speed 
bearings. Saw blade is adjustable. 


2 MACHINING OF LAMINATED 

PLASTICS—Synthane Corp, Oaks, 
Pa. 8-page brochure provides general ma- 
chining information and describes specific 
techniques. Illustrated design hints for 
laminates are also shown. Recommenda- 
tions on tools to be used, speeds, feeds, cool- 
ing and lubrication included. 


TOOLS AND ACCESSORIES 


1 BRAZED TOOLS, CARBIDE 

BLANKS—Vealenite Metals, Box 205, 
Royal Oak Mich. 32-page catalog GC-61A 
lists a full range of standard blanks in- 
cluding rectangular shapes, squares and 
diamonds, dises, center tips. The brazed 
tool section contain over 200 styles and 
sizes. Both blanks and tools are available 
in various grades of carbide. Information 
included on preforms as well as charts on 
trouble-shooting, and Valenite grade char- 
acteristics. 


11 “TAILORED TOOLING” — Kenna- 

metal Inc, Latrobe, Pa. 8-page bul- 
letin B-600 shows how to use a new line of 
Kendex Standardized Adjustable Units with 
throw-away inserts in multiple-insert and 
special tools designed for specific jobs. Many 
tools that have been designed and fabricated 
with these units are illustrated. Features, 
mounting methods, and complete specifica- 
tions given. 


12 STANDARD PRODUCTION TOOLS 

—Morton Tool Co, 6625 S River Rd, 
Marine City, Mich. 10-page folder covers 
soft chuck jaw blanks; alloy studs; nuts 
and washers: drilling, milling, and jig 
vises; coolant pumping systems; filtered 
cleaning systems. Includes templets on the 
soft-chuck jaw-blanks, and camlocking jig 
vises. 


13 FRICTION IN THREADED FAS- 

TENERS—Alpha-Molykote Corp, 65 
Harvard Ave, Stamford, Conn. 8-page arti- 
cle, “Friction as a Factor in Bolt Tension, 
Galling, and Seizing,” covers the effect 
of friction in threaded connections and 
explains how solid lubricants provide more 
uniform bolt tension at lower torque read- 
ings, and eliminate such effects as galling 
and seizing. Surface geometry of mating 


“ 


threads and the theory of thread lubrication 
are discussed. Chart itemizes typical thread 
lubrication problems and their solution. 


14 DECIMAL EQUIVALENTS CHART 

—Ash & Co, 5100R Grand River, 
Detroit 8, Mich. Wall chart, 19 x 28% in., 
shows decimal equivalents and screw threads 
and tap drill sizes. Also incorporates a 
calendar, July 1961 to July 1962. 


1 SCREW MACHINE TOOLS—Mueller 

Industries, 510 E Rand Rd, Mt Pros- 
pect, Il. 18-page folder describes complete 
line of standard screw machine tools. Data 
includes specifications and prices covering 
centering tools, revolving stops, turret bush- 
ings, full-floating reamer bushings, drill 
holder bushings, and slotting bushings and 
adapters. 


16 INDICATORS AND CONTROLLERS 

—Thermo Electric Co, Saddle Brook, 
NJ. 4-page illustrated bulletin 67 describes 
new Thermo electronic self-balancing indi- 
eators and indicator controllers for a wide 
variety of industrial processes. Specifica- 
tions on the sensitivity, accuracy, response 
speed, and operating requirements provided. 


HEAT TREATING AND WELDING 


17 DIFFUSION FURNACES—Lindberg 

Engineering Co, Semiconductor Divi- 
sion, 2450 W Hubbard St, Chicago 12, Ill. 
4-page bulletin 1081-A describes in detail 
gaseous and solid diffusion units as an aid 
for basic research, pilot-plant studies, and 
the production of semiconductors. Pictures 
and discusses eight different units covering 
the needs of all three fields. 


18 SALT BATHS — A F Holden Co, 

14241 Schaefer Highway, Detroit 27. 
Mich. 23-page bulletin 200 covers a wide 
range of salt bath applications including 
neutral hardening, tempering, austemper- 
ing-martempering, carburizing, annealing, 
high-speed quenching, and nitriding. Also 
included are definitions and application 
functions of neutral, nitrate, and cyanide- 
bearing salts; a bath recommendation guide 
for SAE steels; and a Fahrenheit to Centi- 
grade conversion table. 


1 TACKING UNITS—J B Nottingham 

& Co, 441 Lexington Ave, New York 
17, NY. Data sheet describes tack welding 
with de power from a multi-are system 


AM/MM 
. And if you make a few little adjust- 


ments here you'll get a fine cup of coffee.” 
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Why Kearney & Trecker chose 
8-channel punched tape input 


The Kearney & Trecker Milwaukee-Matic is a remark- 
able tool even without numerical control. With NC, it’s 
close to revolutionary. This automatic multi-machining 
center permits fast, economical small-lot manufactur- 
ing with minimum planning, far less lead time and 
dramatic reductions in tooling and inventory costs. 


One major key to Milwaukee-Matic efficiency is the 
input. Kearney & Trecker picked 8-channel punched 
tape for reliability, durability, accuracy. And one thing 
more: ease of preparation on the Friden Flexowriter®. 
The Flexowriter has a standard typewriter keyboard. 
The operator (any competent typist) prepares a visual 
proof as she makes the tape. The machine parity-checks 
each code automatically. And finished tapes can be 
double-checked (or quickly duplicated) by running 
them back through the Flexowriter’s reader. 


Along with Kearney & Trecker, the great majority of 
machine tool manufacturers have already standardized 
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on 8-channel punched tape input. Take it from them: 
punched tape is the best NC input. And in punched 
tape, Friden is the leader. 


THIS IS PRACTIMATION: Friden is the world leader 
in tape technology and the practical application of the 
automation it makes possible. For full information, call 
your local Friden Systems Representative. Or write: 
Friden, Inc., San Leandro, California. 


ITiden 


© 196: Friven, ime 


Sales, Service and Instruction Throughout the U.S. and World 
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with 
BENCH MODEL SWAGERS 


at high speed and low 
cost without wasting 
an ounce of metal! 


TORRINGTON 
PRECISION 
SWAGERS 


save time, money and material in 
countless forming and assembly opera- 
tions for hundreds of metal-working 
shops. For complete information on our 
full line of swaging machines — large 
or small — just write us. 

otf? 


L@ 


ea 
largest maker and user @&| AB. ‘@ 

of rotary swaging machines  @ 
ROTARY SWAGING MACHINES 


THE TORRINGTON COMPANY 
Torrington, Connecticut 
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facilitated by control units designed es- 
pecially for the purpose. The Weldline 
welding resistor stations are available in 
portable single operator models rated 90 or 
130 amp, or six-drawer units for 110, 135, 
150, or 180 amp per welder. For higher 
welding currents, units are readily con- 
nected in parallel. 


PLANT SERVICE EQUIPMENT 


20 “EQUIPMENT SHUTDOWN MAS- 

TER PLANNER” — Westinghouse 
Electric Corp, PO Box 2099, Pittsburgh 30, 
Pa. 22 x 17-in. wall chart SM-5732 facil- 
itates scheduling of equipment shutdown 
maintenance activities. All items involved 
in the shutdown are shown at a glance and 
space is provided for listing time and man- 
power requirements. 


2 METAL CLEANING AND PROC- 

ESSING—Turco Products Inc, 24600 
S Main St, Wilmington, Calif. 12-page 
brochure contains specific information for 
the use of each of the 43 products that 
make up the company’s standard line of 
cleaning and processing compounds for the 
metalworking industry. 


22 DALIC PLATING PROCESS—Sifco 
Metachemical Inc, 935 E 68rd St, 
Cleveland 3, Ohio. 8-page illustrated booklet 
describes equipment, application techniques, 
and plating jobs performed with the process 
—a method of electroplating localized areas 
of a workpiece quickly without using im- 
mersion tanks. Equipment is portable, so 
that plating operations may be carried out 
wherever ordinary ac power is available. 


2 BLAST CLEANING MACHINES— 

Wheelabrator Corp, 1140 S Byrkit 
St, Mishawaka, Ind. 28-page catalog covers 
complete line of improved Super Tumblast 
batch-type airless abrasive blast cleaning 
machines. Six sizes, ranging in operating 
load capacity from 7 to 100 cu ft, are de- 
scribed. 


2 FLAT FINISHERS—Hammond Ma- 
chinery Builders Inc, 1600 Douglas 
Ave, Kalamazoo, Mich. 12-page catalog FF- 


755 contains information on line of abra- 
sive belt flat finishers that has been 
enlarged to handle many grinding applica- 
tions which are now being done on costly 
machine tools requiring expensive tooling 
and fixturing. Units are offered with up 
to six heads for work up to 12 in. 


25 LIFT TRUCK LEASING—Automatic 

Transportation Co, 149 W 87th St, 
Chicago 20, Ill. 12-page booklet explains 
lease and rental finance plans offered to 
buyers and users of the company’s lift 
trucks available in more than 200 models. 
Separate supplement carries the latest in- 
formation on prevailing rates. 


PARTS AND MATERIALS 


26 PNEUMATIC CLUTCH AND 

BRAKE — Federal-Warco Division, 
McKay Machine Co, Warren, Ohio. 6-page 
bulletin 52300 illustrates and describes the 
new Type M-Unit used for crankshaft 
mounting, also for applications where space 
is limited, or for conversion units where 
it is desirable to have overhung flywheel 
drive. 


27 CAST IRONS — Hamilton Foundry 

Inc, 1551 Lincoln Ave, Hamilton, 
Ohio. 6-page illustrated folder lists sig- 
nificant properties and specifications of 
approximately 40 irons and alloys in chart 
form for reference and comparison. Also 
contains brief definition and description of 
heat treat services offered. 


2 ROLLER CHAIN—Acme Chain Corp, 

821 Main St, Holyoke, Mass. 106- 
page illustrated catalog 8 includes an en- 
gineering section that contains 35 methods 
of chain adjustments on movable sprocket 
center drives and fixed sprocket center 
drives, plus all necessary data and prices 
on Acme’s complete line of roller chains, 
sprockets, standard and made-to-order con- 
veyor attachments. 


29 RELAYS—Potter & Brumfield Divi- 

sion of American Machine & Foundry 
Co, Princeton, Ind. 8-page catalog shows 
more than 40 standard P&B relays; descrip- 
tions, dimensions, technical specifications, 
and prices are given for 450 variations of 
the basic relays. 


30 SWITCHES—AMicro Switch, Division 
of Minneapolis-Honeywell Regulator 
Co, Freeport, Ill. 4-page bulletin 84-449 
describes several of the many switch types 
which provide dependable precision snap- 
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FOR SIZE mes 


Thompson Type CX heavy-duty surface 
grinders are designed to grind heavy, 
massive work pieces. Their stock re- 
moval rate is very fast while maintain- 
ing extremely close limits of accuracy 
and microfinish. 


Shown here is a Thompson Type CX 
30x36x96 machine recently installed in 
the Minster Machine Company plant at 
Minster, Ohio. It is grinding the face of 
the slide for a 200-ton capacity Minster 
Piece-Maker High Speed Automatic 
Production press. 


The slide is cast iron and weighs ap- 
proximately 7000 pounds. It is being 
ground for precise parallelism and to 
a 20 to 30 RMS finish. 


Thompson Grinders have an important 
part in the production of these world- 
famous Minster presses. The dependa- 
bility of Thompson Service and the ex- 
cellent performance of the Thompson 
machines now in use at Minster were 
major factors in the purchase of this 
latest grinder. 


If your production involves the grind- 
ing of large, heavy work, it will pay 
you well to investigate the money and 
timesaving features of these modern 
machines. 


SURFACE 
THE THOMPSON GRINDER CO. Springfield, Ohio GRINDERS 


“Keep OR. in mind for that daily grind” 
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AT N @) EXTRA COST action switching in both high and low tem- 


perature extremes. This includes some de- 
signs which have a range of —321 to +-1000 
F. Others are hermetically sealed against 
changes in atmospheric conditions. 


31 BERYLLIUM COPPER STRIP — 

Brush Beryllium Co, 5209 Euclid Ave, 
Cleveland 38, Ohio. Data sheet discusses 
Chipping Hammers Brush 190, a mill heat-treated beryllium 
copper strip that offers tensile strength to 
190,000 psi and formability exceeding all 
previous standards. Gives mechanical prop- 
erties for each of six tempers available and 
recommended minimum radii for 90° bends. 
Thermal stress relief, forming and joining 
procedures are described, with instructions 
for pickling and plating. 


32 SELF-BONDING RUBBER—General 

Electric Co, Silicone Products Dept, 
Waterford, NY. 4-page illustrated techni- 
nical bulletin describes the first of a series 
of new GE self-bonding silicone rubber 
compounds, the first silicone elastomers to 
afford primerless bonds to metals. Bonds 
achieved are said to be stronger than the 
compounds themselves. Discusses applica- 
tions and describes simple technique for 
obtaining superior primerless bonds to fer- 
Midget rous-containing metals. Charts and tables 
show typical] properties. 


Scaling Hammers 


Cigisiela5 ’ 
- COBALT - NICKEL BIBLIOGRA- 
PHIES—Cobalt Information Center, 

c/o Battelle Memorial Institute, 505 
King Ave, Columbus 1, Ohio. Two new 
literautre surveys on magnetic coatings and 
properties are available. “Bibliography on 
Cobalt-Nickel Coatings” contains 135 ref- 
erences to the world’s literature from 1889 
% to 1961. Abstracts accompany references 
Standardize with from 1956 to 1961. 25 pages. The 29-page 
companion, “Bibliography on Cobalt-Nickel 

Alloy Properties” lists 155 references cov- 


4 Ways 
" 1 e J : < . 
* aa Master Power Air Tools ering literature from 1927 to 1961. Ab- 
Benefits You stracts are included from 1955 to the pres- 
eee C2 y ent. Other new publications of the Center 
for Metal Finishing include “Production and Utilization of 
@ More HP in less weight © . <A» Cobalt Powders’’—reviews production meth- 
From fine grained satin finishing to fast, ods, particle-size analysis and determination 
30% wider rotor blades heavy metal removal. . . from deburring of specific surface area, and uses. 11 pages. 
for longer life, greater power | to chipping . . . from wet or dry sanding on Suey Spots: Ben Ghee” see 
° to sawing there’s a M © Power-ful vides data on 48 cobalt binaries including 
. cine Maste: ; earths: crystal structure, size factor, 
@ Advanced cylinder liner air tool to do the job. PREMIUM ‘eidinioes “solid. ar wha prey mee 
design for more power-per- POWER* makes the difference. Not only phase and other phases in system. Request 
ratio-of-air more power per cubic foot of air con- direct on company letterhead. @ 
@ Larger chamber for more sumed, but Master Power tools sustain 
powerful stroke in same size their original power longer. Write or 
tool phone today for the complete story and a 
free air-tool study of your plant needs. 


i a der 1 
Grinders 
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Leading distributors everywhere sell 


Master Power 


A Black & Decker Su 
Master Power Corporation, Dept. G-07 "Solon, Ohio 


Gentlemen: Please send me information immediately on the items 
checked below. () Complete Air Tool Study 


© Impact © Threaded D Saws © Percussion © Abrasive 
Wrenches Fastening Tools Tools 
T 


ools 


In Canada: Master Pneumatic Tools (Canada) Ltd., Rexdale-Toronto, Ont. J clock—that’s why | called you back!’ 


0 Air “Yes, | know you got it running like a 
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A New Look at Cold Forming! 


The new National Seven-Station Cold 
Former now lets you make parts you had 
“shelved” as impractical. Six- and seven- 
station Cold Formers are routinely pro- 
ducing the formerly “impossible” jobs. 
Many are formed scrapless, most are 
practically finished, all are cold-formed 
automatically from coiled wire. 


Production rates for these parts range 
from 45 to 115 per minute! 


XX 
[I ¥ 


! 


If you make odd-shaped parts, may we — 


help you evaluate them for the potential 
that awaits you with these new Cold 
Formers? Come to Tiffin, witness our dem- 
onstrations and let’s discuss your work. 


No obligation. 


FORGING MACHINES *« MAXIPRESSES « REDUCEROLLS 
NUT FORMERS + 
COLD HEADERS + PARTS-MAKING MACHINES 


BOLTMAKERS + 


HARTFORD DETROIT 


American Machinist/Metalworking Manufacturing ° 


TAPPERS 
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Seven-Station 


Cold Former 
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NATIONAL MACHINERY 60. © 


TIFFIN, OH/O, U.S. A. 
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PERFORM SPECIAL PRODUCTION JOBS 


ON HYDRAULIC MeM KEYSEATER 
AND VERTICAL CUTTING MACHINE 


112 


























Set-up for internal cutting 


The new Mitts & Merrill Keyseater and 
Vertical Cutting Machine can be easily 
adapted to cutting splines, serrations 
and die profiles both internal and 
external, by adding simple fixtures. 


With combination tilting table and 
index table, straight or tapered bores 
and accurately spaced multiple key- 
ways or splines may be cut at any 
degree of the circle, with internal key- 
ways up to 3” wide x 24” long. 
Hydraulic drive gives smooth perform- 
ance and faster machining; stroke and 
feed as well as tool relief are automatic, 
assuring exceptional accuracy. 


Mechanical drive keyseaters also 
available. Send us prints of your 
cutting problems. 


BUILDERS OF MACHINERY 
SINCE 1854 


VERTICAL CUTTING MACHINES 


MITTS & MERRILL ~ 104 Holden Street + SAGINAW, MICHIGAN 
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(RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 


smallest to 


3%,” diamet 


either by NOISELESS SPIN- 


NING or 


VIBRATING 


HAMMER method — Sizes to 

meet all needs — Types in- 

clude Vertical and Horizon- 

tal Multiple Spindles. 

Write jer literature and don't 
forget to send samples. 

THE GRANT MFG. & 


MACHINE CO. 
85 Silliman Ave., Bridgeport, Cons. U. S. A. 
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NEW BOOKS... 


ENGINEERED CastiIncs. By Glenn J 
Cook. Published by McGraw- 
Hill Book Co, 330 W 42nd St, 
N.Y. 36, NY. 257 p. 6 x 9. Price 
$8.50 

This unusual book, probably 
unique in its field, approaches the 
subject primarily from the stand- 
point of the buyer and user of cast- 
ings, and covers all modern metals 
and processes. The advantages and 
limitations of castings are clearly 
outlined, and there is a clear, con- 
cise description of the various meth- 
ods of mold making, melting and 
pouring, sand casting, shell molding, 
investment casting, permanent mold- 
ing, and die casting. Short chapters 
are also devoted to cleaning, inspec- 
tion, and testing. 

With this background, the reader 
is prepared for the succeeding chap- 
ters covering gray, malleable, and 
ductile iron, steel, vacuum-cast met- 
als, and various nonferrous metals. 
Lengthy sections are devoted to the 
design of castings for soundness and 
low cost and, finally, to the selec- 
tion of a suitable foundry as a source 
of supply, what kind of engineering 
help to expect, and how to purchase 
patterns and castings—HEL 


PRECIS DE METROLOGIE (OUTLINE OF 
MeEtrRoLocy). By Charles Min- 
aire. Published by Editions BPI, 
79 Ave des Champe-Elysees, 
Paris 8, France. 140 p, 8% x 11%, 
with 280 illustrations. Price 31.50 
NF ($6.30). 

Although this new work is not 
published in English, it does not 
require a detailed knowledge of 
French to be able to understand it. 
It is so well illustrated that most of 
the examples given are self-explan- 
atory. The author is the Director of 
Metrology of a major manufacturing 
plant in France and has, for many 
years, conducted courses in metrol- 
ogy, certain items from which have 
appeared in AM/MM during the past 
several years. 

After covering the general prin- 
ciples of inspecting mechanical pro- 
ducts and reviewing the various 
standards for lengths and angles, 
the book shows how to use basic 
metrological equipment in a wide 
variety of ways for checking threads, 
and straight and tapered holes and 
surfaces. Also included is an excel- 
lent chapter on positioning work for 
machining when simple and com- 
pound angles are involved. 

The book should prove extremely 
useful to toolmakers, inspectors, tool 
engineers, and setup men.—HEL 


American Machinist/Metalworking Manufacturing + July 10, 1961 





here’s a pilot you can trust! 


In hundreds of thousands of heavy-duty industrial air valve applications, 
Valvair pilots have proved their ability to provide trouble-free performance 
and multi-million cycle dependability. They offer maximum simplicity, with 
but two moving parts... flow-through cooling, with air passing through the 
center of the pilot for heat dissipation during rapid cycling... low current 
draw to prevent overheating, even when continuously energized for hours, 
days or weeks! And, Valvair pilot coils are potted in resin for moisture- 
resistance... are guaranteed against burn-out for the life of the valve. 


What's more, Valvair’s pilot is truly universal... interchangeable for use 
on any Speed King” valve. There’s no need to stock a confusing quantity 
of different pilot assemblies or a myriad of parts. So, stockroom and in- 
service maintenance problems are minimized. 


Pilot performance is vital to the dependable operation of the machinery 
you design, build or use. Your nearby Bellows-Valvair Field Engineer can 
show you why Valvair’s pilot is the one you can trust. 


; . F : * 
For more information, write for Bulletin FL-61. 
Address Bellows-Valvair, Akron 9, Ohio, Dept. B ellows = a | V a ‘ r 
AM-761. 
AKRON 9, OHIO 
6192 DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


American Machinist/Metalworking Manufacturing + July 10, 1961 CIRCLE 378 READER SERVICE CARD 189 





FOR METAL FORMING AND DRAWING 





You get greater accuracy and speed 
with RODGERS Metal Working Presses 


1. You get shock-proof operation ductile cast iron, or fabricated 
with RODGERS exclusive decom- weldments — to your needs. 
ression circuit, which gives long- i ane 

A life to hydraulic piaabotente, 5. With RODGERS flexibility of 

greater accuracy on continuous design, you may select the exact 

runs, and faster production. type metal-working press you pre- 

fer for any particular need. Sim- 


2. You get the advantage of ply specify the capacity, from 50 
RODGERS positive-pressure — to 400 tons; the size bed frame, 
Check Valve, which maintains with solid or open bolster; the 
even pressure in the hydraulic pump unit and controls needed to 
circuit, eliminates excess demand give you any desired speed. Ac- 
on pump, assures smoother oper- __ tually, you may design your own 


ation and longer machine life. press from the convenient speci- 
fication tables which we will send 


3. You have : — of hydraulic you upon request. 
circuits, including manual, pres- 
sure-sensitive, semi-automatic, or Good Idea! 
fully automatic control. to give Write today for complete information 
: . j on RODGERS Metal Working and 
desired speed and performance. Drawing Presses, together with con- 


venient chart showing how easy it is 
4. You have a choice of press frames to “design your own.” Ask fer new 


% 
RODGERS and platens, in cast alloy steel, Catalog 337. HP-100D 


HYDRAULIC 
| 
RODGERS HYDRAULIC, INC. 


7401 Wolker Sireet © Minneapolis 26, Minnesota 
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Silent, Smooth 
SATISFACTION! 


10"*to 40" 


diameter 





Scheduled for use in a Vertical Quintaplex Hydraulic Pump 
is this 680 pound rawhide pinion— 21.6" O.D., 17” F., 
. sos 5%" B., with bronze-flanged cast-iron center, 25 T., 1% D.P., 
A HighPrecicion Table 3 and 3 pound rawhide pinion—3.666” O.D., 3” F., bronze 


at a truly modest price. =f A ‘ bound; together with bakelite pinions and Fibroil bevel 
blanks. Quiet operation is enhanced 


of For jig boring, assembly and inspection operations. by money-saving stamina. Be cer- 
tain of flawless gear performance 


oy 7 different sizes in 10” to 40" diameter. en aberdeen dary 
of Reading in 1 or 2 seconds of are.  t. aa oh Sec 


rv Indexing accuracy by circumferencial 
correction cam in 10 seconds, 


d Certificate of proof furnished free. 
GEAR & MACHINE 


OPTO-METRIC TOOLS, wc al en: : pe COMPANY 


137AM VARICK STREET » NEW YORK 13, N.Y. HARDENED GEARS— 3901 HAMILTON AVENUE 
east CLEVELAND 14, OHIO 
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horizontal grinder 
delivers maximum horsepower on the work! 


Field tests on the new Cleco 600 Series Horizontal 
Grinder clearly show that here is an air tool that will be 
in great demand! 
Operators like its feel...its lighter weight...balance... 
vibration-free performance ...power on the job. 
They like the one piece spindle and motor casing, 
line-bored for perfect alignment...the externally adjustable 
governor...easy throttling ... 360° directional exhaust 
. .. Quick-response governor for more positive governor , 
action —— stainless steel governor .spider that resists corrosion. 
Typical comment: A lightweight grinder for heavy-duty jobs! 
The Cleco 600 Grinder is available in speeds of | 
4500, 6000 or 9000 RPM, with lever throttle, wing nut 
throttle or spade handle. 
And many parts are interchangeable with Cleco’s comparable 
vertical grinder. Greater savings in stocking of repair parts. 
Let your Cleco representative arrange for a demonstration- 
tryout today. Then you will see why this tool is a 
high-production tool! We like to make them 

. you will like to use them! 


“quality tools engineered for industrial progress” 


- ; A DIVISION OF REED ROLLER BIT COMPANY 
pie we ‘ P. O. Box 2541, Houston 1, Texas, U. S. A. 


IN CANADA: Cleco Pneumatic Tool Company of Canada, Ltd. 
AIR TOOLS 927 Millwood Road, Leaside (Toronto) Canada 
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(Advertisement) 


Clip and File 


DRILLING TIPS 
YOU CAN USE 


Select the 
Correct Helix 


The spiral flutes of a twist drill perform 
three functions. They bring the chips out 
of the hole; provides the proper rake 
angle at the cutting lip; permit coolants 
to reach the point of the drill. These 
actions are vital. All are affected by the 
helix (the angle of spiral) of the flutes. 
Be certain that the helix you choose is 
the correct one for the material being 


drilled. 


Reguler Helix 


This is the familiar style and the best 
helix for most general purpose shop 
work in steel, forgings, castings, and 
other ferrous materials. Where extra 
rigidity is required—as in portable drill- 
ing—select a regular helix drill with 
heavy duty construction. 


XN 
Fast Helix. 


In general the fast helix is selected for 
drilling materials of low tensile strength 
like aluminum, magnesium, copper, and 
thermoplastics. These materials produce 
a large volume of chips and the low 
angle of incline of the flutes is spe- 
cially suitable for their removal. Where 
chip removal is slowing drilling, the fast 
helix may solve the problem. 


Stow-Helix 


This drill is generally used for materials 
that break up into very small or 


CHICAGO-LATROBE PRODUCES A COMPLETE LINE powdery chips...as occurs in drilling 


brass; hard rubber; thermo-setting plas- 


OF DRILLS, REAMERS, END MILLS, COUNTERSINKS, cr sch ov bokelie; fibre ond plot 
COUNTERBORES, CARBIDE TIPPED TOOLS, GUN SERGI ids tates and xo 06? 
DRILLS, AND THE EXCLUSIVE C-L“LO-TORK” CHIP ——— ee 

BREAKER DRILLS. FOR EXPERT ADVICE AND 


FINEST SERVICE CALL YOUR CHICAGO-LATROBE ji} USE 
DISTRIBUTOR. | tammese ge, CHICAGO-LATROB 


em CATALOG NUMBER 


CHICAGO-LATROBE |. “....... 


of all types—plus valuable advice on 
their use. INCLUDES PRICES. 


r 
' ¢ 





URE Te 
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Fast nationwide service on 


PRESS BRAKE DIES 


Standard V dies and special hydro-cammed 
for light and heavy forming built by the 


world’s most experienced manufacturer of 


hydraulic press brakes. 


Pa 


PACIFIC DIES 


PACIFIC PRESS & SHEAR CORP., MT. CARMEL, ILLINOIS 
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NEW 021961 


@ New Improved Design 

@ Increased Durability 

e 1” Shorter over-all height 
e Full adjustment for wear 


A Boring Head 
That Won’‘t Face 
Is OBSOLETE 
Boring, Facing, Grooving, 


Turning—All in One Toolhead 
“As it should be” 


SIX SIZES AVAILABLE 
Write today for full details 


CHANDLER TOOL CO. 
Muncie, Indiana, U.S.A. 


ChandterD untex 


COMBINED BORING AND FACING TOOLHEADS 


MODEL “D” 
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COES 


KNIFE Co. 
MACHINE WAYS 


To increase produc- 
tion . . . improve 
quality of products 
- « « lower produc- 
tion costs .. . use 
Coes hardened- 
BS ond-ground steel 
ways, guides, and 
wear plates. Built 
in all sizes and 
shapes to meet your 
specifications, 


MACHINE 
KNIVES 


Standard and special blades 
of solid or composite steel, 
for all machine knife 
applications. 


COES KNIFE COMPANY 


66 COESST., WORCESTER, MASS. a iin Sine 
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JONES SURFACE SPEED 
INDICATORS 


(measures feet per minute, yards per minute) 


QUALITY c 


Sy. My 
y 


g in Many Industries 
$, plastics, chemical, rubber, 
paper and film, box and boxboard 


Guaranteed Accuracy Wheel rides on work and transmits 
rate of speed to dial readings in F.P.M., Y.P.M., R.P.M. 


Greatest Visibility Dial sizes 4” and 6” — Reading range 
full 360° 
Unaffected by temperatures, moisture, electric currents 


Write for catalog X 


JONES MOTROLA CORP. 


CIRCLE 387 READER SERVICE CARD 


wayFRaN CHIP CONVEYOR 











— Mt. ; 

i SS i a 
MAy-FRAN 
makes a standard 
chip conveyor for 
every machine tool 





rot Lela Lome ei il, lem ese) 

1710 CLARKSTONE RD 

CLEVELAND 12, OHIO 
PHONE KE 1 > 
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Remember when all ears were tuned to the 
feeble, squeaky sounds that came from the 
radio wonder of the '20’s .. . the crystal set, 
a simple instrument combining little more 
than a crystal, wire windings and a crude 
mounting? The modern tuner and other 
electronic equipment, by comparison, is a 
far cry from the crystal set. 

To simplify production of the complex 
metalwork for most of today’s electronic 
industry WIEDEMANN Turret Punch 
Presses are used. Piercing the many holes 
and openings of varying sizes and shapes is 
simple and fast. 

All metal fabricators can as easily justify 
a WIEDEMANN Turret Punch Press 
because it will solve the big problem of 
locating and piercing openings in sheet 
metal in low-run quantities from 1-1000 
and more. 

The “WIEDEMANN METHOD” cuts 
piercing costs 60% to 90%. It eliminates 
setup and layout; permits unlimited engi- 
neering changes; reduces tool cost, inven- 
tory of punched parts, material handling 
and assembly cost. This can be proved by 
comparative time studies. We will analyze 
your work and send you a detailed picture 
of production times you can expect on a 
WIEDEMANN. 


From the versatile 150 
ton R-15 down to the hand 
operated R-2, there's a 
Wiedemann for your short 
run piercing requirements. 


WIEDEMANN 


WIEDEMANN MACHINE COMPANY 
Dept. AM7, Guiph Road ¢ King of Prussia, Pa. 
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one hec te is better 


Drilling, 
Reaming and 
Tapping 


1 to 1000 holes in one pass 
—as close as twice drill dia- 
meter. Costs decrease as 
spindles are added. And, 
a variety of hole patterns 
(or parts) can be produced 
with one fixed center head. 
Zagar units are adaptable 
to standard drill presses or 
are built as a complete 
iastallation. Send in your 
hole-problem to Zagar. 





“SW dagai™Steadard. Gearléss 


j) Heeds MAKE ANYoNUMBER 
|OF HOLES IN ANY PATTERN; 
‘TNWANY MATERIAL ON ALL 
= ia 


Write for Manual *'A-7"' 
for engineering dota. 


23886 Lakeland Bivd. 
Cleveland 23, Ohio 


agar INCORPORATED 


USE MORE SPINDLES TO DO MORE WORK 
CIRCLE 390 READER SERVICE CARD 





NEW INFORMATION for 
every tool and diemaker ! 


The new edition of TOOL STEEL SIMPLIFIED gives you — 
job-help found in no other book! ¢ Put your toolro 


profitable 


23 chapters 
596 pages 
349 illustrations 
The Carpenter Steel Company, Reading, Pa. Dept. 1 
Please send the NEW Tool Steel Simplified at low price of $2.50. 
Check or money order enclosed. 
Name Title. 


PRICE ONLY $2.50 
(Postpaid in U.S.A. Elsewhere $3) 


cee 





Compeny. 





Address. 





City. Zone. State. 
(please print) 
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AL 


CA q'sleading 


Eonic is regularly supplying 

Landing Gear, Drum, Pump, 

Face, Cylindrical two and 

three dimensional Cams to 

manufacturers throughout 
ae the world. 
PUMP CAM 


Design Analysis and Engineering Services Available. 


EONIC 4... 
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Write for 
catalog 
and additional 
information 


oo 
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» ACCURACY! 
QUALITY! 
DEPENDABILITY! 
SERVICE! 


Unretouched Photo 


MADE IN JU. S. A. 


SINCE 1954! THE ORIGINAL 


Advance 


CROSS-SLIDE ROTARY TABLE 


PROVEN PERFORMANCE! Hundreds of users and 
many repeat customers have saved countless hours of 
set-up time on vertical milling and other operations on 
dies, molds, tools, nuclear electronics, etc. 

Copied but never equalled! There is only ONE 
Advance Cross-Slide Rotary Table! Designed, devel- 
oped and manufactured by 


ADVANCE PRODUCTS CORP. 


North Shore Drive e Benton Harbor, Michigan 
© Advance Products Corp., 1961 
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ae 
MITSUBISHI 


INNOCENTI 
CWB 


milling boring and combined machine 


ne 


Universality, productivity 
and easy handling.... 


are characteristics of INNOCENTI-CWB milling, bor- 
ing and combined machine. 





MITSUBISHI ZOSEN (Mitsubishi Shipbuilding & 
Engineering Company ) manufacture and distribute the 
FA 140/95 type (dia. of spindle 140mm for milling, 
and 95mm for boring) of this universally-known 
machine, licensed by INNOCENTI S.G. of Milano. 





Overseas Agents 


U.S.A.: Pratt & Whitney, West Hartford - Canada: Ryder Machinery 
Co., Ltd., Toronto + United Kingdom: Henderson & Keay, Ltd., Glasgow 
* France: Société d'Etudes de Machines Outils, Outillages et Acces- 
soires, Paris + Switzerland: A. Ritschard Machines-Outils SA, Geneve 
* Norway: A/S G. Hartmann, Oslo Finland: OY Machinery AB, 
Helsinki - Netherlands: Technische Import & 
Export J.L. Bienfait, Asterlaan - Sweden: 
Lundwall & Co., Gdteborg - Denmark: Scandi- 
navian Phoamix A/S, Copenhagen + Spain: 
Liner Sociedad Anonima, Madrid 


MITSUBISHI ZOSEN 
(MITSUBISHI SHIPBUILDING & ENGINEERING CO., LTD. 


Head Office: Marunouchi, Tokyo, Japan New York Office: Equitable Bildg., Broadway, New York 


Machine tool manufacturing division Sole agent 


HIROSHIMA PRECISION MACHINE WORKS MITSUBISHI SHOJI KAISHA, LTD. 
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Another good reason for Confidence in a growing America 





800 
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YOUR FUTURE RIDES HIGH ON THIS CURVE! 


GET READY FOR AN UPSWING! 


MORE RESEARCH—We’re now spending $12 
billion a year—and that’s expected to double 
during the Sixties! 


If you’re uncertain about what lies 
ahead, take a good look at the white 
line. It represents America’s past 
production rate and economists’ es- 
timates of future production, with 
the peaks and valleys smoothed out. 
Over the long pull the curve keeps 
rising. 

In fact, American production more 
than doubles every 20 years. 

You can expect even faster growth 
during the Sixties. Because at the 
present rate, the $12 billion a year 
we’re spending on research and de- 
velopment may well reach $22 billion 
by 1971. The outpouring of new prod- 
ucts and processes will be in pro- 
portion. Research is the fountain- 
head of progress. Ready now are 
such innovations as foods preserved 


198 


by radiation, cleaning with sound Ed 


waves, machines that can translate 
foreign languages, and solid radio 
sets without wires. And many more 
are on the way. 

Judging by past experience, two 
million more businesses will be es- 
tablished to make and distribute our 
growing production during the next 
25 years. Whole industries will 
emerge to turn out the new products 
that are coming from the laborato 
ries. America has a brilliant future 
but to realize it fully, we must all 

work together for the 
common good. 


FREE — Write for illustrated 


booklet, ‘The Promise of 


America.”’ Box 10, New 
York 18, N.Y. 


MORE INCOME—Today’s $6500 average per 
family represents an all-time high! 

MORE SAVINGS—Now at the highest level ever 
—net savings of individuals exceed $375 billion! 
MORE JOBS—Despite unemployment there are 
15 million more jobs than in 1939—will be 22 
million more by 1975! 

MORE EDUCATION—By 1970 ~we'll have 20 
million more high school graduates than today, 
and 3 million more college graduates. They’!l 
earn more, live better! 

MORE LEISURE—40 million Americans get paid 
vacations and there are 16 million people over 
65, many of them with retirement income to 
spend! 

MORE MARKETS—U.S. exports, plus output on 
U.S.-owned plants overseas, already account 
for over $50 billion in sales! 

MORE NEEDS—Schools, hospitals, 

highways, homes—we need billions 

in improvements right now, and 

the need keeps growing! 
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HITACHI 
NO.2 ML MILLING MACHINES 


Vibration Damping Device 

Due to a vibration damping device of 
Hitachi's exclusive design contained 
within the over-arm, minimum vibration 
will be set up even during higher 
speeds and feeds operation, so that an 
excellent finished surface is obtained. 


New-Type Arbor Support Bearing 
Hitachi's unique super precision-type 
bearing, a combination of plain metal 
and needle bearing, is incorporated 
into the machine to enable high speed 
cutting with high precision results. 





Mono-Lever Control System 
Hitachi's unique Mono-lever Con- 
trol System makes the operation 
simple and easy. Table-feeding too 
can be performed with ease. 


Backlash Eliminator of Lead 
Screw 

As the use of two independent 
nuts eliminates backlash on the 
table feed screw, smooth 
down-cutting can be effected. 


No.2 ML Plain Milling Machine 


SPECIFICATIONS : 


@ 53 1/8”X10 1/16” Table @ 16 Table Feeds 1/16”— 78 3/4”/min. 
@ 28” Longitudinal Traverse @ 16 Spindle Speeds 25 — 1,500 r.p.m. 
@ 7.5 h.p. Main Motor 


1, Ltd. 


Tokyo Japan 
Cable Address: “HITACHY’” TOKYO 











x 
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SEARCHLIGHT SECTION 





EASTERN 
Rebuilt Machine Tools 


THE SIGN OF QUALITY 


THE MARK OF 
DEPENDABILITY 


N-6 Niagara Shear, 3/16'x6’ capacity, late. 

50x41’ centers and 60’ centers LeBlond Heavy 
Duty, Lathes, Int. Geared, Two carriages, 
tapers, steady rests, late. 

28” Rockford Universal Shaper, hydraulic, late 

36” Cincinnati Universal Shaper, late, clear. 

No. 3, 4, and 5, Jones and Lamson Turret 
Lethes, all types of equipment, all block 
hard ways, excellent. 

Betts Combination Jourral Truing and Axle 
Lathes with gaps, late, extras. 

25-40" and 20-40" Nebel Gap Lathes, slid- 
ing bed and removable block types, 1950's. 

24x72” Landis Type F Plain Cyl. Grinder, 
extra heavy, latest model, 1955, brand new 

16”x198" centers Cincinnati Pl. Grinder, 1942 

60x72”x20' table Cincinnati Hypro Planer Type 
Milling Machine, three heads, individual mo- 
tor driven, late, excellent. 
No. 2M! and No. 3 Cincinnati Dual Power 
Millers, 1951 machines, excellent condition. 
16” wide, 30” under wheel, 48” table Thomp- 
son Type C Surface Grinder, reasonable. 
No. 4K and 5K Plain and Vert. Millers, 1950's. 
No. 18-30" chuck Blanchard Grinder, reason- 
able. 

96x20’ centers Betts Bridgeford — Consoli- 
dated—Engine Lathe, 1943 machine, clean, 
reasonable. 

Radials, ali sizes, 3’ to 8’, all prices. 


THE EASTERN MACHINERY CO 
Tennessee Avenue, Cincinnati 29, Ohio 
I MElrose 1-124] CABLE ADDRESS EMCO 
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IMMEDIATE DELIVERY 


2—2=5 MINSTER HIGH SPEED 0.B.!. BLANK- 
ING PRESSES, 45 ton, Flywheel type, 11” 
stroke, 5 HP Varidrives, Speed range 150- 
300 SPM. Equipped with 24-6 Perfecto Dou- 
ble Roll Feed and Scrap Cutter. Never used. 
PRICE: F.0.8. East Boston $11,076.00 each 


2—26 MINSTER O.B.1. PRESSES, 60 ton 
Geared type, 7” stroke, 12” shutheight, 


7\4 HP Varidrives, 40-80 SPM. Never used. 
PRICE F.0.8. East Boston $9500.00 each 


WIGGLESWORTH 
MACHINERY COMPANY 
60 Border St., East Boston, Mass. 





SEARCHLIGHT SECTION +} 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE J 





Listed below are used surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name indicates 


the products or services offered by the advertiser. 


. Grinding Machines 46. Presses 


31. Lathes 55. Services 


33. Machine Tools 56. Shapers 


37. Milling Machines 57. Shears 


45. Press Brakes 


FORS 


Capital Equipment Corp. 46 

Eastern Machinery Co. 26, 31, 37, 56, 57 
Hyman & Sons, Joseph 45, 46, 57 

Luria Industrial Division 46 

Midwestern Machinery Co. 26, 31, 33, 37 
Miles Machinery Co. 33, 55 

National Machinery Exchange 31, 46 

Omark Industries 37 
Wigglesworth Machinery Co. 46 





KEY TO PRODUCTS OR SERVICES 
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FOR SALE BY ORIGINAL OWNER 


Nineteen, Model A-25 Traub Automatic Screw 
Machines. Collet capacity 1°’. Spindle speeds 
550 to 4000 rpm. Longitudinal turning length 
334". 2 hp, 220 v., 3-phase. Bar stock feed, 
machine light. Average age, 5 years. Condition 
excellent. $1400 each at our plant 

One, Cincinnati Hydromatic Production Mill 
No. 324, (1940). Condition good. $2425 at 
our plant. 

One, Cincinnati Hydromatic Traced Controlled 
Milling Machine, Model No. 34-36, (1941). 
Condition good. $2275 at our plant 


Direct inquiries to Purchasng Department 
OMARK INDUSTRIES, INC. 


9701 S.E. McLoughlin Bi'd., Porti'd. 22, Ore. 
PR 5-4311 
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BRAKES PRESSES cuears 


Will Lease or Furnish Long Terms 


JOSEPH HYMAN & SONS 
2600 E. Tioga St., Philadelphia 34, Pa. 
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SERVICE 





searcHucHT Equipment Locating 


""No Cost or Obligation" 


This service is aimed at helping you the reader of “SEARCHLIGHT,” to locate rebuilt 
and used machine tools and equipment, not currently advertised. (This service is for 
USER-BUYERS only.) No charge or obligation. 


How to use: Check the dealer ads to see if what you want is currently advertised. 
If not, send us the specifications of the equipment and/or components wanted on the 
coupon below, or on your own company letterhead to 


SEARCHLIGHT EQUIPMENT LOCATING SERVICE 


c/o American Machinist/Metalworking Manufacturing 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 


Your requirements will be brought promptly to the attention of the equipment dealers 
advertising in this section. You will receive replies directly from them. 








Seachlight Equipment Locating Service, c/o Classified Advertising 
American Machinist/Metalworking Manufacturing, Box 12, N.Y. 36, N.Y. 


Please help us locate the following equipment: 


NAME 
TITLE 


STREET 


| 
| 
COMPANY | 
| 
} 
} 
| 


CITY ZONE STATE 





7/10/61 | 
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“MIDWESTERN” 


OFFERS 
“GUARANTEED” 
MACHINE TOOLS— 


RBG = Rebuilt Condition Guaranteed 
RCG —Reconditioned—Guaranteed 


*Indicates 1940+ Model °**Indicates 1950+ 


AUTOMATICS 
*9/16°—6 spd! Aeme RAG witte & Tooling 
*1'4"—6 spdl Aeme RAG w/Thrdg & Tooling 
"12" Cleveland | Spdl Model in ts 


BOREMATICS 
**221 & 321 Heald 1 End, 2 pg A Excellent. 
*1212A Exeello Db! End, 4 Spdi 1948 RCG 
**2U Simplex Db! End Db! Spdl pod 


BORING MILLS 
*52” King VTL Side Head Clean 
*"54" G&L “‘Hypro”’, w/extra Helghth Excel. 
*74° Bullard “‘Cutmaster’’ VTL Exeel. Like Rbit. 
*4 Sellers Horiz. Thi. Type (1942) 
*3° Universal Horiz. Thi. Type (1941) 
*5°—5H Sellers Floor Type—Nice Cond. 


BROACH 
**6 ton—54” Colonial Hydr Ser 18094, Excel. 


DRILLS 
“25° No. 262 Barnes 4 MT, Air feed 8 HP 
"28" Avey 2BMA6 w/Deep Hole Atteh. 
*28" Colburn No. 4 MT. 8” cap. 10 HP 


DRILLS, yey SPDL. 
on eee 201% Barnes s™ 


pd 46 Bausch Drilig & T 
"24 Spdl C3B Natco, Step Drilling ane U. Joints 


DRILLS, RADIAL 
**4’ x 11” Amor. “Hole Wizard” RBG 
*4'11" Carleton w/Box Table—elean 
**4' Hammond Jacknife, Type G w/Table 


GEAR MACHT. 
"Type A Barb Coleman. Hobber 
"Gleason #16 Generator, tubine Type (1950's) 


GRINDERS, MISC. 

**180 Sheffield, Multiform (1957) Like New 
**1109 Bryant Internal 6” Str. 9. swing Excel 
**1316R Bryant Hole Face & Int, 28 Spd! (1952) 
**271 Heald ‘‘Sizematie”’ Internal RB 

_°108 Bryant Int. New Spdi. (1947) RBG 

*10x24 Cine Univ. Plunge & Int Spd! Gee) 
= 0x24 No. 48G,i Van Norman (5° Head ' 
**12x36 Landis Univ, Int Spd! (1950's) 
**30x48 Landis CHW Univ Like New 1952 
*#2 Cine. Centerless, Profile Dresser RBG 
“*#2 Cine. Tool & Cutter, Universal RBG 


GRINDERS, SURFACE 
*16°—2#11 Blanchard Vert Rotary RBG 
** #240—30" Besley Dbl. Oppesed, w/Ferris wheel 
“12x36 Mattison Horiz. 15 HP RCG 


INSPECTION EQUIP. 
K&E Trammel Insp Equip—, Priee—Like New 


LATHES 
*30°x48"Monareh Mod CM, Ser, #16526 
**16x54 Monarch Toolroom, H. ways, (1953) 
*20x120 te Tool’g, 10 HP RC 
"24x96 LeBlond H.D., T. Att. Chuekh (1942) 
*30x96 Niles *Timesaver”” ae yt 4) RBG 
*74" Star “‘T" Lathe, 15 HP Like New 


THES, TURRET 


e G 
WA&S Preselector, Air Chucker {is 
2% Univ. w/Air chuck & Threa RCG 
Gishott Univ w/Chucking “cis00)" RCG 
B J&L Saddle Type " Bar Cap. 
**SA W&S with Access. 1952 & 1948 


LATHES, TRACER 
, {30H Bullard 3 Spdl. Man-Au- Trot #26104 
60” Monarch “‘T’’ w/generator (1952) 
132198 LeBlond Hydre" Trace (1959) 
*36"x36”" Monarch H.D. w/Keller Tracer 


MILLS 
“a HP Bridgeport Vert. w/P. Feed RCG 
3K aer Horiz. Ser. RBG 
“3H K&T Vert. Ser. RCG 
*28-60 Cine Vert Hydrotel 360° RCG@ 
"4K—K&T ie. . 18x42 Thi. Trvi. 15 HP 
**#4 Cine H.S. Vert Mill (1951) 
**V-20 Mammut Teaeue Vert. H.D. Univ. 
**33—2448 Sundstrand Rigidmiii 15 HP '52 
"56x96 Cine. 1. drom., Simplex RCG 
ILLS, 3 DIMENSION 
**Beam Mill, "See Mod A288—Tracer Centrelled 
MULT-AU-MATICS 
**12°—12 Spdl Bullard Type K @29340 
*16°—8 Spdl. Bullard Type D RCG, 
OFILERS 
**4 Spd! Cine. Model OT-360° Cap [2x12 


ROLLS 
12” x 1° NBP Pyramid, Drop End, Older, Good 


SAWS 

**36 DoAll H.S. Vert. Band., Hydr. Tb! (1953) 

WELDERS 
**50 KVA Taylor Winfield Press Type Univ. Spot 
**75 KVA Selacy Spot 3 phase w/controls 
*°75 ave National Circular 18” Thr 440 V 
**100 KVA Thompson No. LSS, Longitudinal 
** Welding Positioners 10 to choose from 


“MIDWESTERN” 


MACHINERY COMPANY 
2848 Pleasant TA 5-4461 Mpls 8, Minn. 


SEARCHLIGHT SECTION 


NOW! compLete MACHINE 
Toot service AT MILES 


@ RE-DESIGNING AND/OR RE-TOOLING e@ NEW AND GUARANTEED USED TOOLS 
e@ GUARANTEED RE-BUILT MACHINE TOOLS @ CONTRACT RE-BUILDING OF YOUR MACHINE TOOLS 


All of Miles re-built machine tools are tested under load and guaranteed to operate 
to new tool tolerances. In re-building, Miles frequently adds modern features, too, 
such as non-metallic and hardened steel wearing plates, up to date control 
systems, etc. In addition, Miles designs and builds special tooling for 

machine tools to do specific jobs. With guaranteed tools from Miles . . . 

you can increase the capacity and efficiency of your plant with 

minimum capital outlay. Miles also offers guaranteed 

contract re-building service for your machine tools. 


This no. 53 Sundstrand double-- 

end centering machine was converted 

to a double-end variable-length threading 

machine with an automatic cycle. It is now used 

for the simultaneous threading of both ends of tie 

rods of varying lengths. Clamping and unclamping are 
tied in to the machine cycle. All the re-building, adapting, 
designing and tooling were done in Miles’ own shops. 


Over 1000 new, 
used and Miles re- 
built machine tools 
in stock. Write for 
latest stock list. 


FE & MACHINERY COMPANY, 2039 E Genesee Ave., SAGINAW, MICHIGAN 


CIRCLE 605 READER SERVICE CARD 





PRACTICALLY NEW PRESSES 


525 tons, Bliss #96'/2-60 Bed 60x54”, Str. 8” 

160 tons, Bliss *6'/2-60 Bed 60°x30", Str. 6 

250 tons, Minster 84”x48” Str. 12” 

Warco 600 Tons Double Crank Bed 180°x64". Douw- 
ble Roll Feed, Uncoiler, Straightener 

135 tons, Bliss #6-48, Bed 48”x30” 


1070 TON 
Metal Extrusion Press 


* R. D. WOOD 100 tons, Bliss #5-38, Bed 38"x28” 
* New 1945, Never Used 75 ton Minster Piecemaker Model + P-2-75-30 
¢ Also Suitable for Powdered Metals Bliss #6150 High Speed Double Roll Feeds 


! EXCELLENT BUY ! toglond Eneine Lathe, T3796 


LeBlond Engine Lathe, Type NK, 36” swing x 27’ 
Murray Grainger 


centers, 2 carriages 
CAPITAL EQUIPMENT CORP. 


Practically New Loewy Hydraulic Triplex Pumps 
equipped with Westinghouse 500 HP motors, Far- 
rel Sealed Gear Cases, and starting equipment 

40 Walnut St. Newark 2, N. J. 
Phone: MArket 2-5222 


“If it’s machinery; We have it.” 


NATIONAL _MACHINERY EXCHANGE 
138 Mott St., N. Y. CAnal 6-2470 








CIRCLE 607 READER SERVICE CARD CIRCLE 606 READER SERVICE CARD 











CIRCLE 609 ON READER SERVICE CARD 


Somebody — Somewhere, 


needs your idle equipment! Reach that buyer quickly and economically thru the 


“SEARCHLIGHT SECTION” 


The meeting place of Used Equipment Buyers and Sellers 
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SEARCHLIGHT SECTION 





7”. 


6500 TON 
MESTA 
PRESS 


Down Moving Hydraulic 
Bending Press, Four Rod 
Type, with Self Contained 
Pumping Units, Bed is 
arranged with hydraulic 
front to rear travel to fa- 
cilitate loading and un- 
loading if desired. Bed 
15’ x 50’, ram 7’6” x 16’, 
stroke 60”, daylight 84”, 
diameter of rods 24” pow- 
ered by 2—350 HP, oil 
geared hydraulic pumps. 


LURIA 
INDUSTRIAL 
DIVISION 


P. O. BOX 1216T 
BETHLEHEM, PA. 
Phone UN. 5-0766 


WRITE FOR OUR FREE 
ILLUSTRATED CATALOG 





CIRCLE 608 READER SERVICE CARD 





Want More Infor 
on 


Advertisemen 


fied advertisements to secure more i 


of the magazine) to bring you more d 
Service number appearing under 


latest in used, rebuilt, surplus new 
ployment or business opportunities. 





mation 


Searchlight 


ts? 


* Take advantage of a new service available on Classi- 


nformation. Use 


the handy, prepaid reader service cards (at the end 


ata. The Reader 
each advertise- 


ment need only be circled on the card. 


Use this time-saving service to keep abreast of the 


equipment, em- 








FOR INFORMATION 


About Classified 
Advertising 


Contact 
w & MeGraw-Hill 
fice a ou 


ATLANTA, 9 
1375 Peachtree St. N. E. 
TRinity 5-0523 
R. JOHNSON 


BOSTON, 16—Copley Square 
COngress 2-1160 
D. HICKS 


CHICAGO, 11 
520 No. Michigan Ave. 


MOhawk 4-5800 
W. J. HIGGENS - W. SONZSKI 


CLEVELAND, 13 


1164 Illuminating Bldg. 
SUperior 1-7000 


DALLAS, 2—1712 Commerce St., 


Vaughn Bidg. 
Riverside 7-5117 
J. GRANT 


DENVER, 2 
1700 Broadway—Tower Bldg. 
ALpine 5-2981 
J. PATTEN 


DETROIT, 26—856 Penobscot Bldg. 
WOodward 2-1793 
P. HAMMOND 


HOUSTON, 25 
Prudential Bldg., 
Holcombe Blvd., Rm. W-724 


JAckson 6-1281 
GENE HOLLAND 


LOS ANGELES, 17—1125 W. 6th St. 
HUntley 2-5450 
W. C. GRIES 


NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN - R. P. LAWLESS 
T. W. BENDER 


PHILADELPHIA, 3 
Six Penn Center Plaza 


LOcust 8-4330 
P. PASCHALL — W. B. SULLIVAN 


PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 


ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 
R. BOWMAN 


SAN FRANCISCO, 4 
255 California St. 
DOuglas 2-4600 
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NEW! NEW! NEW! NEW! NEW! 





INDEXTO =| | | 
ADVERTISERS |) ly L han" : 


il 











This index is published as a convenience to 
the readers. Every care is taken to make it 
accurate, but AMERICAN MACHINIST/ 
METALWORKING MANUFACTURING 


assumes no responsibility for errors or 


| re ||\) CARBIDE Standard 
PN i ETE 84 | PUNCHES and DIES 


Airborne Instruments Laboratory 


Allegheny Ludlum Steel Corp. 141 FROM STOCK ... LOW COST... .. HIGH PER- 
Allen-Bradley Company 129, 130 FORMANCE-—AIl the red tape and high inquiry cost 
Allison Campbell Div is eliminated when you order carbide punches and dies 
American Chain & Cable Co. Inc 136 || | from Oberg’s Standard Pricing Sheet. The standard 
: ie nineties punch or die you need is shipped right from stock... 

American Chain & Cable Co. Inc. no delays! ... and the price per unit is low! 
Allison Campbell Div. 136 || § Punches are stocked in standard point sizes from 
American Machinist / Metalworking 060" to .374" together with corresponding die bush- 
Manufacturing ” 190.181 ings ... all made to the high quality and precision 
standards established by Oberg and recognized every- 

American Tool Works Co. 72 where. 


Anaconda American Brass Co. 153 Need carbide standard punches and dies right now? 
Anton Machine Works 207 Call or write Oberg! You'll like the service! 








Armco Steel Corporation 
Armco Division 


Armstrong Blum Mfg. Co. e ° ° 
wi ; | oe is something special 
if 


Armstrong Bros. Tool Company 


Atrax Company + 
(berg CARBIDE PUNCH AND DIE, inc. 


Babcock & Wilcox Co. FREEPORT, PA. 


ob P > iW 
Tubular Products Div. (A Division of Oberg Manufacturing Co., Inc.) 
Bausch & Lomb Inc. 


Bellows Valvair Div. IBEC Corp. 
Send today for New Carbide 


Bendix Corp. | ‘ 
Redacted Controls Section y Standard Punch and Die PRICE LIST 
effective June 26, 1961 


Bethlehem Steel Company 


Blanchard Machine Co. { 
. ’ ee ce oe mR ES isn TM 


Bridgeport Machines, Inc. CIRCLE 399 READER SERVICE CARD 





Bryant Chucking Grinder Co. 


Buffalo Forge Co. 


‘arborundum Co. 


‘arpenter Steel Company 





‘avitron Equipment Corp. 


‘handler Tool Company 


‘hicago-Latrobe Company | PIONEER AMERICAN STANDARD ~ 


‘incinnati Gilbert Machine Tool Co. Over 40,000 in use. Accurate, non-marring hard- 
ness testing on small or massive objects such as 
‘incinnati Milling Machine Co. rote, lathe beds etc. Model C-2 (above) or Model 

8 Sis ce ag ee 7 with equivalent Brinell or Rockwell C numbers. 
Grinding Machine Division sate Repair and calibration facilities at your disposal. 


(Continued on page 204) INSTRUMENT & MFG co INC 
LJ 9 . 


90-35 VAN WYCK EXPRESSWAY JAMAICA 35, N.Y., U.S.A. 
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YOU CAN FIND IT QUICKER AND EASIER 
IN SWEET’S MACHINE TOOL CATALOG FILE 
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GOOD ON YOUR LATHES 


Multi- 
Duty models 
for light work 
and general use 
Rigid, accurate. 
Interchangeable 
male, female 
and pipe points. 


ACCURATE 


LIVE CENTERS 


4 complete lines. Over 40 sizes and styles. 
All popular tapers for heaviest to lightest work. 


If you turn metal, it’s just good operatin 

sense to save money with Ideal Live Cen. — 

ters. You'll get accuracy to meet your industrial 

Stated standards, at your turning level Distributors 

and at lowest center point costs. You'll In Canada: 

reduce your inventory costs with fast de- IRVING SMITH, Ltd., 
livery from Ideal distributor stocks, State Montreal 

your requirements, as tight as you like. 
He'll meet them exactly with the Multi- 
Duty, Universal, Heavy-Duty or Pipe 
Point model right for your job. For cus- 
tom quality at production prices, call on 
him for all your live center 





IDEAL 
INDUSTRIES, Inc. 
1057-G Park Avenue 
Sycamore, Illinois 











INDEX TO 
ADVERTISERS 


(Continued from page 203) 


Page 


Circular Tool Company 


Cleco Air Tools Div., 
Reed Roller Bit Co. 


Coes Knife Company 
Columbia-Geneva Steel Division 
Copperweld Steel Company 
Covel Mfg. Co, 

Crucible Steel Co. of America 


Cutler-Hammer 


AIL Division 


Davis & Thompson Co. 


148 


19] 
194 
161 
110 

54 


174 


132-133 


205 


De Vlieg Machine Company 24-25 


Dow Metal Products Co. 
Div. Dow Chemical Co. 


Dreis & Krump Manufacturing Co. 


Dumore Co. 


Eisler Engineering Co., Inc. 


Eonic Inc., 


Fabreeka Products Co. Inc. 


Fafnir Bearing Co. 105- 


Fairbanks, Morse & Company 
Fellows Gear Shaper Company 


Friden Inc. 


Geometric Tool Co. 

Gisholt Machine Company 

Gleason Works 

Gorton Machine Co., George 

Goss & de Leeuw Machine Company 


Grant Mfg. & Machine Company 


149 
146 
82 


196 


158 
108 
131 
8-9 
183 


157 


188 


Gray Co., G. A. 20-21 


Greenfield Tap & Die Corporation 


Hardinge Brothers, Inc. 


Heald Machine Company 
Sub. Cincinnati Milling Machine Co. 


135 


26 


2nd Cover 


Hitachi, Ltd. 


Hoover Ball & Bearing Co. 


Ideal Industries, Inc. 


Ingersoll-Rand 


199 
79 


204 
28 





204 
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INDEX TO 
ADVERTISERS 


Jarvis Corporation 

Jones & Lamson Machine Company 

Jones Motrola Corp. 

Kaiser Aluminum & Chemical 
Sales Inc. 

Kennametal Inc. 


Kerns United Corporation 12 


Landis Machine Company 22-23 
Landis Tool Company 10-11, 13 
Lavallee & Ide Inc. 56 
LeBlond Machine Tool Co., R. K. .....52-53 
Lees-Bradner Co. 66 
Lincoln Electric Co. 154-155 
Linley Brothers Co. 168 


Logansport Machine Company, Inc. 139 


Macco Products Co. 


Master Power Corp. oo. = 
Black & Decker Mfg. 


May Fran Manufacturing Co. 


Metallurgical Products Dept., 
General Electric Company 


Michigan Tool Company 


Minneapolis Honeywell 
Machine Control Group 


Mitsubishi Shipbuilding & 
Engineering Co. Ltd. 


Mitts & Merrill 188 
Mobil Oil Company 175, 176-177 
Moline Tool Company 164 
Morse Twist Drill & Machine Co. 70 


National Acme Company 50-51 
National Machinery Co. 187 
National Tube Division 161 
Newtools Incorporated 207 
New York Twist Drill Co. Inc. 182 
Nicholson File Company 3rd Cover 
Nikon Incorporated 147 
Northfield Foundry & Machine Co. 164 
Norton Company 18-19, 30 


Oberg Manufacturing Co. 203 
Opto-Metric Tools Inc. 190 


(Continued on page 206) 








DEBURRING:: 


\ Komm fel g-Mm mt- tale Me afi i tale b 
=JaUR-Ja mel s Whee! Removal 
of Burrs. 


ROTO-MATIC Deburring 
Machines provide the fastest 
method of removing burrs 
from SPUR, HELICAL, 
WORM, HYPOID, BEVEL, 
SPIRAL BEVEL, SHAFT 
Gears, SPROCKETS and 
many irregular surfaces such 
as cams. Deburring is done 


| at an average peripheral 


speed of 3 ft. per minute. By 
mounting the work pieces on 
a horizontal spindle in a ver- 
tical position and employing 
two floating grinding wheel 
units, gears are deburred on 


| two sides after one revolu- 


tion of the work carrying 


spindle. 


Work rotation spindle is mounted on a tilt table so that bevel type gears 


| can be angled anywhere within a range of 90 degrees. Protractors are 


provided to accurately indicate tilt of table, as well as locate grinding 


| wheel spindles. Vertical position of grinding wheel spindles is adjustable 
to gear diameters. 


With the adjustments provided set up time is reduced to a minimum. 
After the initial set up has been made the positioning can be charted for 
future use in the event of a rerun on the same part, further reducing oper- 


| ating time, and making short runs profitable. 


If deburring is your problem, we believe we have 
the solution. Unit illustrated is only one of several 
models adaptable to a wide range of sizes. 


6 Davis and Thompson Co. 


4460 N. 124th ST MILWAUKEE 18, WISCONSIN 
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RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 

Model “‘C 50 B” has a 21%” overall diam- 
eter. balanced dial 0-25-0 with .0005” 
graduations, 145” range and movable dial 
easily set at zero. 

The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate units so that repairs 
can be made easily. 

This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 


FRANK E. RANDALL CO., INC. 
248 Ash St. 
Waltham 54, Mass., U.S.A. 
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Impossible and Impractica 


WITHOUT A 


True -Trace 


series MARK “O” 
TRACING 

steps of 

ae, " forming 

ATTACHMENT f ee 


Left to right 
shows three 





Machining Eliptical Lucite Domes 
to an Optical Clarity of 4 Fringes* , 


Saves over 500% 
in Man/Machine Hours 


Pacific Optical Company, Inglewood, Califor- 
nia, a Division of Chicago Aeriai Industries, 
uses a True-Trace Mark ‘‘O"’ tracing attach- 
ment to machine lucite eliptical domes used 
in photographic work which are then finished 
to an optical clarity of 4 fringes. A five inch 
diameter lucite rod costing $175.00 ea. is 
rough and finish formed by a True-Trace 
Mark “0” attachment on a 121%” Cincinnati 
lathe holding extremely close spherical toler- 
ances on diameter and overall length. Domes 
are then ground and polished by hand. Spokes- 
man for Pacific Optical stated that this job 
would be impractical without the True-Trace 
attachment because hand operations could 
not hold critical tolerances necessary for opti- 
cally clear surfaces. 

Costly rejects have been eliminated and an 
estimated savings in man and machine hours 
of over 500% has been realized with their 
True-Trace Mark ‘‘O"’ Tracing Attachment. 
Perhaps True-Trace can make the impractical 
practical for your operations, too. 


} UE = ] RAC CORPORATION 


9830 Rush Street Ei Monte, California 
CUmberiand 3-4761 


Manufacturer of 1, 2, & 3D tracer controls, 
attachments and components. 
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Micro Send for 
method Literature 
of checking 
optical clarity 


=e 
.. we 


ay 








AN INTRODUCTION TO INTERFEROMETRY 


This report shows how interferometers can measure and com- 
pare lengths, angles, parallelism, and surface condition. 
24 pages, fully illustrated 50c 


Reader Service Dept., American Machinist/Metalworking Manufacturing 
330 West 42 Street, New York 36, N. Y. 

















A SPECIALIZED CAM MILLING SERVICE 
Over 100 Types of INDEXING TURNTABLES 


ALL TYPES aise en Welding, Petitioners 
MADE T0 » 
YOUR SPECS! 


Contract production; 
Special automatic machines 


CAM CALCULATING SERVICE 


for Brazing, Spraying, Welding 
and Soldering 

Write for 

catalog 55-C 


ce 
EISLER ENGINEERING CO., INC. | Chorles Eisler J+ 


206 CIRCLE 407 READER SERVICE CARD 











INDEX TO 
ADVERTISERS 


(Continued from page 205) 
Page 


Pacific Press & Shear Corp. 193 
Pines Engineering Co. Inc. 178 


Pratt & Whitney Co. Inc. 61-64 
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Sheldon Machine Company 207 
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Square D. Company 156 
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True Trace Sales Corp. 206 
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Zagar Inc. 





American Machinist/Metalworking Manufacturing * July 








PRECISION 
SET-UP FOR PRECISION 
GRINDING WITH 


ANTON MAGNETIC 
ADJUSTABLE 
V-BLOCK 


Unsurpassed for layout, tool- 
room and production. Can be 
used on any machine equipped 
with magnetic chucks. 


SAVE MONEY, TIME AND 
LABOR 


@ Vernier accuarcy: +15 sec- 
onds 

® Parallelism: + .00005 over 
entire length 

@ Size: 6” long, 4'2"' wide, 
2%"" high 
Write today for complete 

technical data to 


ANTON MACHINE WORKS 
1226 Flushing Avenue 
Brooklyn 37, N. Y. 





or to Gy intermediate speed, Mastiant 


Just push a button and watch the 
large tachometer dial on the head- 
stock! 

It’s that easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 


PUSH BUTTON<:,.., 


in seconds 


power transmission are assured be- 
cause the drive «anit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deli-ver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds, 

It is a precision lathe, moderate in 
price, with the versatility for toolroom, 
production or second operation jobs, 


ELDON reason ities 


ia B “Variable Speed” 
= ee Circular and General 
iE 4 + Catalog showing .. 
a o 
ea 10", 11”, 13” and 11" 
——n LY 


SHELDON 
Precision Lathes 
(Bench, Pedestal 

and Cabinet types) 
‘ * 

13” and 15” 
SEBASTIAN 
Geared Head 

Lathes 
es 
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American Metalworking 
Machinist Manufacturing 


ADVERTISING SALES STAFF ’ 
Atlanta 9 . . . Robert H. Powell, Jr., 1375 
Peachtree St., NE. TRinity $-0523 


Boston 16. G. W. Chapman, Jr., J. H. Machines 
Koch, McGraw. Hill Bldg., Copley Square, 
Congress 2-1160 


/ 7 
a SHELDON 
Chicago 11... W. J. Haring, Paul J. Pierce, i | Back Geared 


645 N. Michigan Ave., Mohawk 4-5800 i Shapers 


Cincinnati 2. . W. J. Reichard, 3609 
SHELDON MACHINE CO., INC. 


Carew Tower, GArkeld 1-5474 
4234 N. Knox Ave. Chicago 41, ILL. 


Illustrated 


SHELDON 


WMS6P 
13” Swing- 34” Centers | Milling 





Cleveland 13 . . . Harold R. Dunlop, 1165 
Illuminating Bldg., 55 Publie Square, Superi- 
or 1-7000 

Dallas 1 . . . Frank LeBeau, 90] Vaughs 
Bldg., Riverside 7-9721 


Denver 2 . John W. Patten, Tower 
Building, 1700 Broadway, Alpine 5-2981 CIRCLE 409 READER SERVICE CARD 


Detroit 26... T. H. Kimg, 856 Penob- es 


scot Bldg., Woodward 2-1793 
Houston 25 .. . Joseph C. Page. W-724 Prov- NEW PRECISION DIAL TEST 
ey HONING LAP | TOOLMAKER'S; INDICATOR 


dential Building, Holcomb Blvd., Jackson 
Los Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., Huntley 2-5450 VISE 


New York 36... . W. R. Sanger, J. E. Per ae 








Richardson, 500 Fifth Ave., Oxford $-5959 
Philadelphia 3 . . . J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8-4330 
Pittsburgh 22 . . . K. Reeves Cook, 4 Gate- 
way Center, Express 1-1314 
Portiand 4, Oregon . . 
Bldg., Yamhill St., Capito] 3-5118 
St. Louis 8 . 
St., Conti 


e Laps everything e Bet 
. Room #5, Pacific ter than diamond e Wil 
not load e« Finer finish 
e Laps everything from 
- Paul J. Pierce, 3615 Olive plastic to hardest carbides 
” Bldg., Jef $-4867 without loa ling! « Costs J e Precision ground e Ac 
‘ than diamond | curate to + .0003 e¢ Har 
San Francisco 11 . . . John Hernan, 255 Call- se *t or dry e Four | dened throughout « Total 

rane St., Douglas ‘34600 rrits 290 360 - 500 | ly enclosed screw e Easily 
a Melenl | as resurfaced by lamped to tables e 1%” l l i 

34 D ‘st tend by E. E. Schirmer, | ordinary sanding « $8.75 | jaw, $34.50, 17%,” jaw le $17 50 with 

over St., London each, any grit. $48.75, 2” jaw $77.50. | case and holder 

Germany . . . Stanley Kimes, 85 Westend- 

strasse, Frankfurt/Main 
Switzerland . . . Michael R. Zeynel. 2 Place 

du Port, Geneva 

















Buy Direct * Money Back Guarantee + Write for Large Color Photo, any Item 


NEWTOOLS, INCORPORATED 


BOX 13, AMITYVILLE, NEW YORK 
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“The Most for the Least’? 





Experience in countless shops, large and small, 
points to the fact that jobs are handled profitably 
at low cost with maintained precision on versatile 
BRIDGEPORT TURRET MILLING MACHINES. Adapt- 
ability of “Bridgeports” to tool room or production 
line accounts for their universal acceptance. 
Recently, Bridgeport told the story of a plant where 
a Bridgeport Miller prototyped an important piece 
of military equipment. This machine proved the 
“nest egg” for a successful and profitable business. 
Starting with a single machine, this plant's require- 
ments have grown to where a battery of sixteen 
“Bridgeports” is now in daily operation on a wide 
range of work. 

Thus we find “Bridgeports” handling milling, drill- 
ing, boring, right angle milling, slotting, cherrying, 
fly cutting, profiling and hydraulic duplicating. 
Constant development of attachments has contrib- 
uted to versatility. Precision not only assures prof- 
itable production but also means a high return on 


4 a most moderate investment. 


For further details consult your nearest dealer or us direct. 


> MACHINES, INC. 


Bridgeport, Connecticut 

















Manufacturers of High Speed Milling Attachments and Turret Milling Machines 
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Use this convenient, time-saving card 
to keep up-to-date with 
the metalworking industry 


PRINT OR TYPE 
NAME AND ADDRESS 


Circle key 
number 

which 
corresponds 

to number of 
advertisement, 
shop equipment item, 
or catalog 

in which 

you are 
interested 


served by 


American § Vetalworking 


Machinist Vanufacturing 


Major Product 
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Company 


Street 





FREE LITERATURE 
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ADVERTISEMENTS 

251 252 253 254 255 256 

272 273 274 275 276 277 
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314 315 316 317 318 319 

335 336 337 338 339 340 

356 357 358 359 360 361 

377 378 379 380 381 382 

398 399 400 401 402 403 406 407 408 
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461 462 463 464 465 466 467 468 469 470 471 
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C PLEASE ENTER MY SUBSCRIPTION FOR ONE YEAR @ $3.00 
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FIRST CLASS 
PERMIT NO. 64 
(Sec. 34.9 P.L.&R,) 

YORK, N.Y 
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To Get These 
Metalworking Facts: 


1. Circle key number on this 
prepaid card which corre- 
sponds to number of the 
advertisement, new equip- 
ment item or catalog which 
interests you. 


BUSINESS REPLY MAIL 


No Postage Necessary if Mailed in the United States 


2. PRINT or TYPE Your 
Name, Title, Company 
Name and Address. 


3. Tear off and mail... We'll 
gladly do the rest. 


PS. To subscribe 
AMI MM 
bee thor side. 
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INQUIRIES SERVICES DEPARTMENT 


(this card expires Sept. 
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Smoothing, trimming and shaping—the prime 
functions of a file are best done by the finest 
files—Nicholson or Black Diamond. 

There’s a file for every shape, for every 
material, every degree of coarseness. And 
every single file bearing the Nicholson or 
Black Diamond name is a supreme example 


NICHOLSON FILE COMPANY, PROVIDENCE 1, RHODE ISLAND - 
GROUND FLAT STOCK - 


HACKSAW AND BAND SAW BLADES + 


of modern precision manufacturing—from the 
delicate needle file to the largest mill file. 

Keep everything shop shape with a full 
selection of the finest files for your particular 
needs. Your Nicholson or Black Diamond 
Distributor* can suggest the file types you 
need. 


2 NICHOLSON = 


FILES + ROTARY BURS 
INDUSTRIAL HAMMERS 
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Engineers of The American Tool Works Co. design 
maintenance of high precision right into their new 
Maxi-Swing Tracer Lathe with 16 Timken” tapered 
roller bearings on the nose and center of the spindle, 
drive and intermediate shafts. That’s because Timken 


mn 


bearings are designed and manufactured to take the 
big loads from all directions of this machine cutting 
%,” deep into work pieces of up to 40 tons. And they do 
it through a range of 22 speeds, giving rigidity with 
compact mounting and ease of assembly. 


Industry rolls on 


TIMKEN 


tapered roller bearings 


The Timken Roller Bearing Com- 
pany, Canton6, Ohio. Cableaddress: 
“TIMROSCO”’. Makers of Tapered 
Roller Bearings, Fine Alloy Steel 


ON-THE-SPOT ENGINEERING SERVICE. Our sales engineers can help you and Removable Rock Bits. Canadian 
right at the design stage to get the most economical bearing in terms of Division: Canadian Timken, St. 
needed capacity and precision. Why not call them in early? Thomas, Ontario. 
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